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RE: January 2013 semiannual Groundwater Sampling Results 
12"' Street Landfill-Operable Unit No. 4-Allied Paper/Portage Creel^Calamazoo River 
Superfund Site, Otsego Township, Michigan 

This memorandum has been prepared by Conestoga-Rovers & Associates (CRA) to surrunarize the results 
of the January 2013 semiannual groundwater samphng event performed at the 12"' Street Landfill, Operable 
Unit No. 4 - Allied Paper/Portage Creek/Kalamazoo River Superfxmd Site, located in Otsego Township, 
Michigan between January 28"' and 29"', 2013. 

The January 2013 sampling event was performed as part of the Operation, Maintenance, and Monitoring 
(OM&M) activities at the Site. The most recent sampling event prior to this was the October 2012 quarterly 
event. 

A total of 15 groundwater monitoring weUs (MW-IOIS, MW-IOID, MW-102S, MW-102D, MW-103D, 
MW-104S, MW-104D, MW-105S, MW-105D, MW-106S, MW-106D, MW-107S, MW-108S, MW-108D, and 
MW-109D) were installed in February 2011, at varying depths, around the perimeter of the landfill to 
complete the OM&M monitoring well network. The locations of the monitoring wells are shown on 
Figure 1. Prior to the October 2012 sampling event, CRA collected static water levels for 2 weeks from each 
well and the river staff gauge, as required by the OM&M Plan (December 2012). Monitoring well 
construction details and groundwater elevations from the water level collection event are presented in 
Table 1. Figure 2 presents the shallow groundwater elevation contours, and Figure 3 presents the deep 
groundwater elevation contours, both from the pre-sampling water level event on January 28,2013. 

During the January 2013 groxmdwater sampling event, samples were collected from each monitoring well 
in the monitoring well network. Field measurements of pFI, oxidation-reduction potential (ORP), dissolved 
oxygen (DO), conductivity (mS/ cm), temperature (Deg C), and turbidity (NTU) were collected. Samples 
were collected using low flow sampling methods and submitted for laboratory analysis of target compotmd 
hst (TCL) volatile organic compoimds (VOCs), TCL semi volatile organic compounds (SVOCj, 
poly chlorinated dibenzodioxins/poly chlorinated dibenzofurans (PCDD/PCDF), polychlorinated biphenyls 
(PCBs), and target analyte list (TAL) metals. CRA requested (January 7, 2013) that the hexavalent 
chromium analysis be deferred until the April 2013 event due to hold time issues and short daylight hours 
during the month of January. This request was approved by both the USEPA and MDEQ. 
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CRA MEMORANDUM 

The January 2013 analytical results were compared to Michigan Act 451, Part 201 Cleanup Criteria and 
Part 213 Risk-based Screening Levels: Residential and Non-Residential Generic Cleanup Criteria, identified 
by Michigan Department of Environmental Quality (MDEQ) Remediation and Redevelopment Division 
(RRD) updated September 28, 2012, pursuant to 1994 PA 451, as amended. The January 2013 analytical 
results and field parameters are presented in Table 2. 

The analytical results of the January 2013 sampling event yielded only mercury exceeding relevant Part 201 
Cleanup Criteria and Part 213 Risk-Based Criteria at three monitoring wells. The groundwater surface 
water interface (GSl) criterion of 0.0013 micrograms per liter (pg/L) for mercury was exceeded at MW-IOID 
(0.00136 pg/L), MW-106S (0.00777pg/L) and MW-108S (0.00380 pg/L). 

The analytical results for metals exceeding GSl criteria from previous sampling events performed in 
October 2011, February 2012, April 2012, July 2012, and October 2012 are shown on Figure 4 in addition to 
the January 2013 exceedances. Figure 4 also includes total PCB detections from these six sampling events. 

The following summarizes the January 2013 analytical results: 

• VOC parameters reported were estimated values below the method detection levels, and well below 
GSl criteria 

• SVOC parameters were reported below criteria 
• PCBs parameters reported were estimated values, well below the GSl criteria of 0.2 pg/L 
• Dioxins/Furans total toxic equivalents were calculated for MW-IOID at 0.00000003450 pg/L which is 

well below the GSl criteria of 0.00001 pg/L 
• Mercury was detected in three of the January 2013 samples at MW-IOID, MW-106S and MW-180S. The 

detections were above the GSl criteria of 0.0013 pg/L 
• Cyanide was non-detect 

Quarterly and semiannual grormdwater monitoring wiU continue at the Site as described in the OM&M 
Plan, approved by the United States Environmental Protection Agency (USEPA) on May 23, 2013. 

The next sampling event is scheduled to occur in April 2013 and will consist of a quarterly event as outlined 
in the OM&M Plan [i.e., TCL VOCs, PCBs, and specific metals including mercury, magnesium, and sodium] 
with the addition of hexavalent chromium. 
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MW-104D 10/26/2011 2/7/2012 4/2S/2012 7/23/2012 10/22/2012 1/28/2013 
Irurganlcs 
Araenic 0.23 J 0.2 J 0.28 J 
Cyanide (amenable) 10 u 
Cyanide (total) 10U 10U 10 U/10 U 10 u 10 u 10 U 
Mercury 0.001 u 0.001 U 0.00064 J/0.00061 J 0,00024 J 0,001 u 0.M1 U 
PCBs 
Total PC88 ND ND ND/ND NO ND ND 

MW-104S 10126/2011 2/7/2012 4/25i2012 7/23/2012 10/22/2012 1/28/2013 
Inorganics 
Arsenic 0.21 J 0.3 J 0.23 J 
Cyanide (amenable] 10U 
Cyanide (total) 10 U 10U 4 J 10 u 10U 10U 
Mercury 0.001 U 0.001 U 0.00073 J 0,00026 J 0.001 u 0.001 u 
PCBs 
Total PCBs ND ND ND ND ND ND 

MW-105D 10/26/2011 2/7/201? 4/25/2012 7/24/2012 10/22/2012 1/28/2013 
Inorganics 
/Vsenic 0.21 J 0.1 J 0.26 J 
Cyanide (amenable) 10 U 
Cyanide (total) 4 J 10U 10 U 10U 10 u 10 u 
Mercury 0.001 u 0.001 U 0.00088 J 0.001 U 0.001 u 0.001 u 
PCBs 
Total PCBs ND ND ND ND ND ND 

IZl 
MW-105S 10/26/2011 2/7/2012 Ar2S/20^2 7/24«)12 10^2/2012 1/28/2013 
Inorganics 
Arsenic 0.14J 0.3 J 0.19 J 

10U 
10U 

0.001 u 
Cyanide (total) 
Mercury 

10 U 
0.001 u 

10U 
0.001 U 

10 u 
0.00047 J 

10U 
0.001 u 

10U 
0.001 U 

0.19 J 
10U 
10U 

0.001 u 
PCBs 
Total PCBs NO ND ND ND ND ND 

MW-103D 10G6/2011 2/7/2012 4«5/2012 7/23/2012 10Q3/2012 1/29«013 
Inorganics 

9J 
0.001 U 

0,17 J/0.17J 

10 U/10 U 
0.001 U/0.001 U 

10 U 
0.00075 J 

0.2 J 

10U 
0.00021 J 

10 u 
0.M1 U 

0.16 J 
10 u 
10U 

0.001 u 

Cyanide (amenable) 
Cyanide (total) 
Mercury 

9J 
0.001 U 

0,17 J/0.17J 

10 U/10 U 
0.001 U/0.001 U 

10 U 
0.00075 J 

0.2 J 

10U 
0.00021 J 

10 u 
0.M1 U 

0.16 J 
10 u 
10U 

0.001 u 
PCBs 
Total PCBs NO ND/ND ND NO ND ND 

MW-106D 10/26/2011 2/7/2012 4/26/2012 7aA/20l2 10/22/2012 1/29/2013 
Inorganics 
Arsenic 0.24 J 0.1 J 0.23 J 
Cyanide (amenable) 10 U 
Cyanide (total) 10 u 10U 10 U 10 u 10 U/10 U 10 U 
Mercury 0.001 u 0.001 u 0.0012 0.001 u 0.001 U/0.001 U 0.001 U 
PCBs 
Total PCBs 0.01 J ND 0.0098 J ND 0-0057 JA).0074 J 0.01 J 

MW-106S 10/26«)11 2/7/2012 4/26/2012 7/24/2012 10/22/2012 1/29/2013 
Ino^ianics 
Arsenic 5.77 ; 175 4.25 
Cyanide (amenable) 10U 
Cyanide (total) 6J 10U 10U 10 U 10U 10U 
Mercury 0.CB03 0.00447 1 0.00119 0.001 u 0.0118 0.00777 
PCBs 
Total PCBs ND ND ND ND ND 0.011 J 

ORMEO 
P0l\ERH0U3E 

CRANNEL 

MW-107S 7/24(2012 10222012 1/292013 
Inorganics 
Arsenic 
Cyanide (amenable) 
Cyanide (total) 
Mercury 

10 U 
0.001 u 

1.81 

10U 
0.001 u 

10 u 
0.00065 J 

2.6 

10 U 
0.001 u 

10U 
0.001 U 

5.69 
10U 
10U 

0.001 u 
PCBs 
Total PCBs ND ND ND ND ND ND 

( 
MW-108S 10/27/2011 2/8(2012 4/26/2012 7242012 1022/2012 1292013 
Inorganics 
Arsenic 
Cyanide (amenable) 
Cyanide (total) 
Mercury 

10 u 
0.00112 

0.53 

10 U 
0.X1U 

10 U 
0.00141 

0.5 

10 u 
0.00114 U 

10 u 
0.001 u 

0.80 
10 u 
10 u 

0.0038 
PCBs 
Total PCBs NO ND ND ND ND NO 

MW-108D 10272011 222012 4262012 7242012 10222012 1/292013 
Inorganics 
Arsenic 1.31 1.9 1.74/1.57 

10 U/10 U 
10 U/10 U 

0,001 U/0-001 U 
Cyanide (total) 
Mercury 

10U 
0.001 u 

4J 
0.001 u 

10U 
0.00079 J 

10U 
0.001 u 

10 U 
0.001 u 

1.74/1.57 
10 U/10 U 
10 U/10 U 

0,001 U/0-001 U 
PCBs 
Total PCBs ND ND ND NO NO ND/ND 

MW-102D 10252011 2/62012 425/2012 7/232012 10232012 1282013 
Inorganics 
Arsenic 0.21 J 0.2 J 0.16 J 
Cyanide (amenable} 10U 
Cyanide (total) SJ 10 U 10 U 10 u 10 U 10 U 
Mercury 0.001 u 0.Q01 U 0.00084 J 0.00026 J 0.001 u 0.001 u 
PCBs 
Total PCBs ND ND ND ND NO ND 

MW-101D 10252011 2/62012 4272012 7/252012 10232012 1282013 
Inorganics 
Arsenic 0.50 U 0.2 J 0.30 J 

Cyanide (total) 
Mercury 

10 U 
0.00113 U 

10U 
0.00157 U 

10 U 
0.00147 U 

10 U 
0.X102 

10U 
0,001 u 

10U 
0.00136 

PCBs 
Total PCBs ND ND ND ND ND ND 

MW-101S 10252011 2/62012 427/2012 7/252012 10232012 1/282013 
Inorganics 
Arsenic 0.50 U 0.3J 0.27 J 

10 u 
Cyanide (total) 10U 10 u 10 U 10 u 10 U 10 u 
Mercury 0.001 u 0.C0327 U 0.00129 U 0.00062 J 0.001 U 0.001 u 
PCBs 
Total PCBs NO NO ND ND ND NO 

MW-1090 10272011 2/62012 4262012 7232012 10232012 1262013 

Arsenic 
Cyanide (amertable) 
Cyanide (total) 
Mercury 

10U 
0.C01 u 

0,13 J 

10 U 
0.001 u 

10U 
0.00085 J 

05 U/05 U 

10 U/10 U 
0.00031 J/0.0002SJ 

10U 
0.001 U 

0.09 J 
10 U 
10 U 

0.001 u 
PCBe 
Total PCSa ND ND ND ND/ND ND ND 

) \ 
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MW-106D 4/72011 1026/2011 
UO/L 

2/72012-

Inorganics 
Arsenic 0.09 J 0.24 J 
Cyanide (total) 10U 10U — 
Mercury 0.20 U 0.001 u 0.00053 J 
PCBs 
Total PCBs 0.C083J 0.01 J ND 

- SAMPLE DATE 
-RESULT UNIT 

Criteria 

Inorganics (ugl) 

Arsenic 10 

Cyanide (total) 5.2 

Mercury 0.0013 

PCBs(ugaj 

Total PCBs 0.2 

NOTE: 
MICHIGAN ACT 451, PART 201 CLEANUP CRITERIA AND PART 213 RISK-BASED 
SCREENING LEVELS: RESIDENTIAL AND NON-RESIDENTIAL GENERIC CLEANUP 
CRITERIA 

(1) CLEANUP CRITERIA'IDENTIFIED BY MDEQ RRD W MEMO NO. 1, UPDATED 
9/28/2012, PURSUANT TO 1994 PA 451 AS AMENDED. 
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TABLE 1 

GROUNDWATER MONITORING WELLS 
JANUARY 2013 WATER LEVEL DATA 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

Page 1 of 2 

Ground Surface Reference Monitoring Screened January 2013 Water Level Data 
Locations Elevation Elevation Well Depth Interval Depth to Water (feet bgs) 

(feet AMSL) (feet AMSL) (feet bgs) (feet AMSL) 14-Jan-13 16-Jan-13 18-Jan-13 21-Jan-13 23-Jan-13 25-Jan-13 28-Jan-l 

MW-IOIS 734.35 737.46 39 702.35 to 695.35 36.42 36.36 36.40 36.58 36.83 36.75 36.62 

MW-IOID 734.33 737.14 75 664.33 to 659.33 36.1 36.04 36.08 36.27 36:52 36.45 36.32 

MW-102S 704.18 707.36 10 701.18 to 694.18 6.23 6.16 6.22 6.40 6.68 6.54 6.43 

MW-102D 704.43 707.43 45 664.43 to 659.43 6.26 6.18 6.25 6.42 6.70 6.57 6.47 

MW-103D 704:37 707.36 35 674.37 to 669.37 6.79 6.76 6.86 7.04 7.29 7.14 6.68 

MW-104S 703.86 706.55 25.5 684.86 to 677.86 6.47 6.44 6.54 6.76 7.08 6.81 6.70 

MW-104D 703.48 706.42 45 663.48 to 658.48 6.32 6.28 6.38 6.60 6.92 6.65 6.56 

MW-105S 704.89 707.86 12 699.89 to 692.89 7.92 7.86 7.98 8.26 8.64 8.25 8.20 

MW-105D 704.78 707.89 47 662.78 to 657.78 7.8 7.68 7.83 8.10 8.50 8.09 8.10 

MW-106S 703.88 706.96 9 701.88 to 694.88 6.98 6.97 7.14 7.47 7.89 7.42 6.75 

MW-106D 703.66 706.36 45 664.66 to 659.66 6.4 6.26 6.42 6.76 7.17 6.66 6.26 

MW-107S 703.76 706.73 13 695.76 to 690.76 7.66 6.52 6.70 7.04 7.46 6.94 6.65 

MW-108S 703.32 706.21 9 701.32 to 694.32 6 5.89 6.05 6.38 6.80 6.30 6.02 

MW-108D 703.39 706.16 45 663.39 to 658.39 6.01 5.88 6.04 6.39 6.82 6.30 6.03 

MW-109D 707.41 710.46 23 689.41 to 684.41 9.72 9.65 9.76 10.00 10.38 10.07 10.05 

SG-101 700.9 703.05 - - 9.94 0.1 9.88 9.42 ICE ICE. .0.1 

Notes; 
Indicates that water level in monitoring well is lower than the river elevation 

feet AMSL - feet above mean sea level 
feet bgs - feet below ground surface 
NC - ice around staff gauge prevented reading. 

056393 MEMO-20-T1 



TABLE 1 

GROUNDWATER MONrrORING WELLS 
JANUARY 2013 WATER LEVEL DATA 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

Page 2 of 2 

Ground Surface Reference Monitoring Screened January Water Level Data 
Locations Elevation Elevation Well Depth Interval Water Level Elevation (feet AMSL) 

(feet AMSL) (feet AMSL) (feet bgs) (feet AMSL) 14-Jan-13 16-Jan-13 18-]an-13 21-Jan-13 23-Jan-13 25-Jan-13 28-Jan-13 

MW-IOIS 734.35 737.46 39 702.35 to 695.35 701.04 701.10 701.06 700.88 700.63 700.71 700.84 

MW-IOID 734.33 737.14 75 664.33 to 659.33 701.04 70110 701.06 700.87 700.62 700.69 700.82 

MW-102S 704.18 707.36 10 701.18 to 694.18 701.13 701.20 701.14 700.96 700.68 700.82 700.93 

MW-102D 704.43 707.43 45 664.43 to 659.43 701.17 701.25 701.18 701.01 700.73 700.86 700.96 

MW-103D 704.37 707.36 35 674.37 to 669.37 700.57 700.60 700.50 700.32 700.07 700.22 700.68 

MW-104S 703.86 706.55 25.5 684.86 to 677.86 700.08 700.11 700.01 699.79 699.47 699.74 699.85 

MW-104D 703.48 706.42 45 663.48 to 658.48 700.10 700.14 700.04 699.82 699.50 699.77 699.86 

MW-105S 704.89 707.86 12 699.89 to 692.89 699.94 700.00 699.88 699.60 699.22 699.61 699.66 

MW-105D 704.78 707.89 47 662.78 to 657.78 700.09 700.21 7O0.O6 699.79 699.39 699.80 699.79 

MW-106S 703.88 706.96 9 701.88 to 694.88 699.98 699.99 699.82 699.49 699.07 699.54 700.21 

MW-106D 703.66 706.36 45 664.66 to 659.66 699.96 700.10 699.94 699.60 699.19 699.70 700.10 

MW-107S 703.76 706.73 13 695.76 to 690.76 699.07 700.21 700.03 699.69 699.27 699.79 700.08 

MW-108S 703.32 706.21 9 701.32 to 694.32 700.21 700,32 700.16 699.83 699.41 699.91 700.19 

MW-108D 703.39 706.16 45 663.39 to 658.39 700.15 700.28 700.12 699.77 699.34 699.86 700.13 

MW-109D 707.41 710.46 23 689.41 to 684.41 700.74 700.81 700.70, 700.46 700.08 700.39 700.41 

SG-101 700.9 703.05 - - 699.69 699.65 699.63 699.17 NC NC ' 699.65 

Notes: 
Indicates that water level iri monitoring weU is lower than the river el« 

feet AMSL - feet above mean sea level 
feet bgs - feet below ground surface 
NC - ice around staff gauge prevented reading. 
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TABLE 2 
SUMMARY OF JANUARY 2013 GROUNDWATER ANALYTICAL RESULTS 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

Page 1 of 12 

Sample Location 
Sample IdetjHfication 
Sample Date 
Sample Type 
Sample Elevation (feet AMSL) 

Michifar Act 451. Part 201 Cleamw Criteria and Part 213 Risk-based 
Screenhtf Levels: Residential and Non-Residential Generic Cleanup 
Criteria 

Residerttial 
Drinking Water " 

Non-Residential 
Drinking Water 

Groundwater 
Surface Water 

Interface 

MW-101D 
CW-56393-012813-P/-122 

1/2S^013 

664.33-589.33 

MW-IOIS 
GW-56393-0128l3-!V-123 

1/28/2013 

702.35-663.35 

MW-102D 
CW.56393-072S73-^'-125 

1/2f/2013 

664.43-619.43 

MW-102S 
GW-56393-012813-JV.126 

1/28/2013 

701.18-691.18 

Volatile Organic Compounds (VOCs) 

Acetone ug/L 730 2100 1700 R R R R 

Benzene ug/L 5 5 200 0.50 U 0.50 U 0.50 U 0.50 U 

Bromodichloromethane ug/L 80 80 ID 0.50 U 050 U 0,50 U 0.50 U 

Bromoform ug/L 80 60 ID 0.50 U 0.50 U 0.50 U 0.50 U 

Bromomethane (Methyl bromide) ug/L 10 29 35 050 U 0.50 U 0.50 U 0.50 U 

2-Bulanonc (Methyl ethyl ketone) (MEK) ug/L 13000 38000 2200 R R R R 

Carbon disulfide ug/L 800 2300 ID 0.50 U 0.50 U 0.50 U 0.50 U 

Carbon tetrachloride ug/L 5 5 45 0.50 U 0.50 U 0.50 U 0.50 U 

Chloro benzene ug/L 100 100 25 0.50 U 0.50 U 0.50 U 0.50 U 

Chloroethane ug/L 430 1700 noo 0.50 U 0.50 U 0.50 U 0.50 U 

Chloroform (Trichloromethanc) ug/L 80 80 350 0.50 U 0.50 U 0.50 U 0.50 U 

Chlcromethane (Methyl chloride) ug/L 260 1100 ID 0.50 U 0.50 U 0.50 U 0.50 U 

L2-Dibromo-3-chIoropropane (DBCP) ug/L 0.2 0.2 2.0 U 2.0 U 2.0 U 2.0 U 

Dibromochloromethane ug/L 80 80 'D 050 U 0.50 U 0.50 U 0.50 U 

L2-Dibromoethane (Ethylene dibromide) ug/L 0.05 0.05 5.7 2.0 U 2.0 U 2.0 U 2.0 U 

1.2-Dichlorobenzene ug/L 600 600 13 0.50 U 0.50 U 0.50 U 0.50 U 

l^Dichlorobenzene ug/L 6.6 19 28 050 U 0.50 U 0.50 U 0.50 U 

1,4-Dichlorobenzcne ug/L 75 75 17 0.50 U 0.50 U 0.50 U 0.50 U 

Dichlorodifluoromethane (CFC-12) ug/L 1700 4800 ID 0.50 U 0.50 U 0.50 U 0.50 U 

l.l-Dichlorocthane ug/L 880 2500 740 0.50 U 0.50 U 050 U 0.50 U 

1,2-Dichloroethane ug/L 5 5 360 0.50 U 0.50 U 0.50 U 0.50 U 

1,1-Dichloroethene ug/L 7 7 130 0.50 U 0.50 U 0.50 U 0.50 U 

cis-l,2-Dichloroelhcne ug/L 70 70 620 050 U 0.50 U 050 U 0.50 U 

trans-l,2-Dichloroethcne ug/L 100 100 1500 0.50 U 050 U 0.50 U 0.50 U 

1,2-Dichloropropane ug/L 5 5 230 0.50 U 0.50 U 0.50 U 0.50 U 

cis-L3-Dichloropropene ug/L 0.50 U 0.50 U 050 U 0.50 U 

trans-l^Dichloropropcnc ug/L 0.50 U 0.50 U 0.50 U 0.50 U 

Ethylbcnzene ug/L. 74 74 18 0.50 U 0.50 U 050 U 0.50 U 

2-Hexanone ug/L 1000 2900 ID R R R R 

Isopropyl benzene ug/L 800 2300 28 2.0 U 2.0 U 2.0 U 2.0 U 

Methyl tert butyl ether (MTBE) ug/L 40 40 7100 0.50 U 0.50 U 0.50 U 0.50 U 

4-Mcthyl-2-pentanone (Methyl isobutyl ketone) (MIBK) ug/L 1800 5200 ID R R R R 

Methylene chloride ug/L 5 5 1500 2.0 U 2.0 U 2.0 U 2.0 U 

Styrene ug/L 100 100 80 0.50 U 0.50 U 0.50 U 0.50 U 

1,1,2.2-Tetrachloroethane ug/L 8.5 35 78 0.50 U 0.50 U 050 U 0.50 U 

Tetrachloroethenc ug/L 5 5 60 0.50 U 050 U 0.50 U 0.50 U 

Toluene ug/L 790 790 270 0.50 U 0.50 U 0.50 U 0.50 U 

1,2,4-Trichlorobenzenc ug/L 70 70 99 2.0 U 2.0 U 2.0 U 2.0 U 

1,1,1-Trichloroethane • ug/L 200 200 89 0.50 U 0.50 U 0.50 U 0.50 U 

1,1,2-Trichloroethane ug/L 5 5 330 0.50 U 0.50 U 0.50 U 0.50 U 

Trichloroothene ug/L 5 5 200 0.50 U 0.MU 0.50 U 0.50 U 

Trichlorofluoromethane (CFC-ll) ug/L 2600 7300 0.50 U 0.50 U 0.50 U 0.50 U 

Vinyl chloride ug/L 2 2 13 0.50 U 0.50 U 0.50 U 0.50 U 

o-Xylene ug/L 280 280 41 0.50 U 0.50 U 0.50 U 0.50 U 

mAcp-Xylencs ug/L 0.50 U 0.50 U 0.50 U 0.50 U 
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Semi-Vohtile Organic Compounds (SVOCs) 

TABLE 2 
SUMMARY OF JANUARY 2013 GROUNDWATER ANALYTICAL RESULTS 

12th ffTREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

Page2ofl2 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 
Sample Eleva tion (feet AMSL) 

Michigan Act 457, part gO] Peantip Criteria fltid Part 273 Risk-based 
Screenint Levels: Residential and Non-Residenhal Getierie Cleanuo 
Criteria 

Residential Son-Resideritial Groundwater 
Drinking Water'" Drinking WaterSutfaee Water 

Interface 

MW-IOID 
GW-56393'0I2^13'IV'122 

V2W0I3 

664.33-559,33 

MW-IOIS 
CW-56393-072573-/V.723 

1/2^013 

702.35-663.35 

MW-102D 
GW-56393-0US13-JV-125 

VlS/2(n3 

664.43-619.43 

MW-102S 
CW-56393-012573-;V-126 

J/28/2013 

70J.18-691.18 

Acenaphlhene ug/L 1300 3800 38 0.20 U 0.20 U 0.19 U 0.20 U 
Acenaphlhylene ug/L 52 150 ID 0.20 U 0.20 U 0.19 U 020 U 
Anthracene "g/L 43 43 ID 0.20 U OJOU 0.19 U 0.20 U 
Benzo(a)anthracene ug/L 2.1 8.5 ID 0.20 U 0.20 U 0.19 U 0.20 U 
Ben2o(a)pyrene ug/L 5 5 P 0.20 U 0.20 U 0.19 U 0.20 U 
BeiyK)(b)nuoranlhene ug/L 1.5 1.5 ID 0.20 U 0.20 U 0.19 U 0.20 U 
Benzo(g,h.i)perylene "g/L 1 1 0.20 U 0.20 U 0.19 U 0.20 U 
Bonzo(k)f1uoranthene "g/L 1 1 0.20 U 0.20 U 0.19 U 0.20 U 
Butyl benzylphlhalate (BBP) ug/L 1200 2700 67 0.20 U 0.20 U 0.19 U 020 U 
Carbazole ug/L 85 350 10 0.20 U 020 U 0.19 U 020 U 
4-Chloro-3-melhylphenol ug/L 150 420 7.4 0.49 U 0.49 U 0.48 U 0.48 U 
bi5(2-diJoroelhyl)elher ug/L 2 8.3 1 0.20 U 0.20 U 0.19 U 0.20 U 
2<hlorophenol ug/L 45 130 18 0.49 U 0.49 U 0.48 U 0.48 U 
CTirysene ug/L 1.6 1.6 ID 0.20 U 0.201; 0.19 U 0.20 U 
D)ben^a,h)anthracene ug/L 2 2 ro 0.20 U 0.20 U 0.19 U 0.20 U 
Djbenzofuran ug/L ID ID 4 OJOU 0.20 U 0.19 U 0.20 U 
3,3'-Dich]orobenzjdine ug/L 1.1 4-3 0.3 2.0 U 2.0 U 1.9 U 2.0 U 
2,'t-DichJorophenol ug/L 73 210 11 0.49 U 0.49 U 0.48 U 0.48 U 
Diethyl phlhalate ug/L 5500 16000 no 0.20 U 020 U 0.19 U 020 U 
Dimethyl phthalate ug/L 73000 210000 0.20 U 0.20 U 0.19 U 020 U 
2,4-Diineihylphenol ug/L 370 1000 380 3.9 U .3.9 U 3JU 3.9 U 
Di-n-hutylphthalate (DBF) ug/L 8S0 2500 9.7 0.20 U 0.20 U 0.19 U 0.20 U 
4,6-Dinitro-2-melhy1phenol ug/L 20 20 2.0 U 2.0 U 1.9 U 2.0 U 
2,4-DinitTOloluene ug/L 7.7 32 0.20 U 0.20 U 0.19 U 020 U 
Di-n-octyl phlhalate PnOP) ug/L 130 380 ID 0.20 U O.CMO) 0.19 U 0.034 J 
bi5(2-ElhyIhexyl)phlhalate PEHP) ug/L 6 6 25 0.97 U 0.98 U 0.95 U 0.96 U 
Fluoranlhene ug/L 210 210 1.6 0.20 U 0.20 U 0.19 U 020 U 
Fluorene ug/L 880 2000 12 0.20 U 0.20 U 0.19 U 020 U 
Hexachlorohenzene ug/L 1 1 0.2 0.20 U 0.20 U 0.19 U 0.20 U 
Hexachlorobutadiene . ug/L 15 42 0.053 0.20 U 0.20 U 0.19 U 0.20 U 
HexachJorocyclopentadiene ug/L 50 50 ID 0.97 U 0.98 U 0.95 U 0.96 U 
Hexachloroelhane ug/L .7.3 21 6.7 0.20 U 0.20 U 0.19 U 0.20 U 
Indeno(l,2,3<d)pyrene ug/L 2 2 ID 0.20 U 020 U 0.19 U 020 U 
Isophorone ug/L 770 3100 1300 0.20 U 020 U 0.19 U 020 U 
2-Melhylnaphtha1ene ug/L 260 750 19 0.20 U 020 U 0.19 U 020 U 
2-Melhylphenol ug/L 370 1000 30 0.49 U 0.49 U 0.48 U 0.48 U 
4-Methylphenol ug/L 370 1000 30 0.49 U 0.49 U 0.48 U 0.48 U 
Naphthalene ug/L 520 1500 11 0.20 U 0.20 U 0.19 U 0.20 U 
Nitrobenzene ug/L 3,4 9.6 180 0.20 U 0.20 U 0.19 U 0.20 U 
2-Nitrophpnol ug/L 20 58 ID 0.49 U 0.49 U 0.48 U 0.48 U 
N-Nitrosodi-n-propylaniine ug/L 5 5 0.2011 0.20 U 0.19 U 0.20 U 
N-NitTOSodiphenylamine ug/L 270 1100 0.20 U 0.20 U 0.19 U 0.20 U 
Pentachlorophenol ug/L 1 1 C,X 0.97 UJ 0.98 UI 0.95 UJ 0.96 UJ 
Phenanthrene ug/L 52 150 2 0.20 U 0.20 U 0.19 U 0.20 U 
Phenol ug/L 4400 13000 450 0.49 U 0.49 U 0.48 U 0.48 U 
I^n^ne ug/L 140 140 ID 0.20 U 0.20 U 0.19 U 0.20 U 
2,4,5-Trichlorophenol ug/L 730 2100 0.49 U 0.49 U 0.48 U 0.48 U 
Z4,6-Trichlorophenol ug/L 120 470 5 0.49 U 0.49 U 0.48 U 0.48 U 
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TABLE 2 
SUMMARY OF JANUARY 2013 GROUNDWATER ANALYTICAL RESULTS 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

Page 3 of 12 

Snmple Locntion 
Sample Identification 
Sample Date 
Sample Type 
Sample Elevation ^eetAMSL) 

Michifaii Act 451. Part 201 Cleanup Criteria and Part 213 Risk-based 
Screening Levels; Residential and Mon-Residential Generic Cleanup 
Criferia 

Residential Nott'Residential Croi/ndwater 
Drinking Water Drinking Water "" Sutfaee Water 

Interface 

MW-701D 
GW-56393-(n2813-rV.:22 

1/2^/2013 

664.33-5S9.33 

MW-707S 
CW.5d393-012873-/V-723 

1/2^013 

702.35-663.35 

MW-102D 
GW-56393-012813-JV-125 

1/2^013 

664.43-679.43 

AfW.702S 
CW.56393-072S73-/V.726 

1/27^^073 

7OT.78-697.78 

PCBs 

Aroclor-1016 (PCB.1016) 
Aroclor.1221 (PCB-1221) 
Aroclor-1232 (PCB-1232) 
Aroclor-1242 (PCB-1242) 
Aroclor-1248 (PCB-1248) 
Aroclor-1231 (PCB.1254) 
Aroc!or-1260(PCB-1260) 
Total PCBs 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

0.021 U 
0.011 U 
0.021 U 
0.021 U 
0.021 U 
0.021 U 
0.021 U 

ND 

0.020 U 
0.010 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 

ND 

0.020 U 
0.010 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 

ND 

0.021 U 
0.041 U 
0.021 U 
0.021 U 
0.021 U 
0.021 U 
0.021 U 

ND 

Dioxins/Furans 

1.2.3.4.6.7.8-Heplachlorodibenzofuran (HpCDF) ug/L 
1.2.3.4.7.8.9-Heplachlorodiben2ofuran (HpCDF) ug/L 
Total heptachlorodibenzofuran (HpCDF) ug/L 
1.2.3.4,6,7,8-Heplach!orodiben7.o-p-dioxin (HpCDD) ug/L 
Tola! heptachlorodibenzo-p-dioxin (HpCDD) ug/L 
1.2.3.4.7.8-Hexachlorodibenzofuran(HxCDF) ug/L 
1.^3.6,7.8-Hexachlo^odibenzofu^ln(HxCDF) ug/L 
1.2.3.7.8.9-Hexachlorodibenzofuran (HxCDF) ug/L 
i3.4.6.7.8-Hexachlorodibenzofuran(HxCDF) ug/L 
Tola! hexachlorodlbenzofuran (HxCDF) ug/L 
1.1.3.4.7.8-Hexachlorodibenzo-p-dioxin (HxCDD) ug/L 
l;2.3,6,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) ug/L 
1.2.3.7.8.9-HcxachlorQdibenzo-p-dioxin (HxCDD) ug/L 
Total hexachlorodihcnzo-p-dloxin (HxCDD) ug/L 
1,2.3,4,6.7,8,9-Oclachlorodibenzofuran (OCDF) ug/L 
1,2,3,4,6,7,8,9-OclachIorodibcnzo-p-dioxin (CX^DD) ug/L 
1,2,3,7,8-Penlachlorodibenzofuran (PeCDF) ug/L 
2,3,4,7,8-Fcnlachlorodlbenzofuran (PeCDF) ug/L 
Total pcniachlorodihcnzofuran (PeCDF) ug/L 
1,2.3,7,8-Penlachlorodibenzo-p-dioxin (PeCDD) ug/L 
Total pentachlorodibenzo-p-dioxin (PeCDD) ug/L 
Total letrachlorodibenzofuran (TCDF) ug/L 
2,3,7,8-Tetrachlorodlbenzofuran (TCDF) ug/L 
2.3.7.8-Tetrachlorodibenzo-p-dioxin (TCDD) ug/L 
Total totrachlorodibenzo-p-dioxin (TCDD) ug/L 

0.00000345 J 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 

0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 

0.000024 U 
0.000024 U 
0.000024 U 

0.0000481 U 
0.000(M81 U 
0.000024 U 
0.000024 U 
0.000024 U. 
0.000024 U 
0.aX)024 U 

0.00000481 U 
0.00000481 U 
0.00000481 U 
0.00000181 U 

0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.0000481 U 
0.000018l'u 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 

0.00000481 U 
0.00000181 U 
0.00000181U 
0.00000181 U 

0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
G.000024 U 
0.000024 U 
0.000024 U 

0.0000181 UJ 
0.0000181 UJ 
0.000024 U 
0.000024 U 
0.000024 U 

0.000024 U 
0.000024 U 

0.00000181 U 
0.00000481 U 
O.OOOOW81 U 
0.00000481 U 

0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 

0.0000181 U 
0.0000481 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 

0.00000481 U 
0.0000CM81 U 
0.00000181 U 
0.00000181 U 

Total TEQ ug/L .0 
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TABLE 2 
SUMMARY OF JANUARY 2013 GROUNDWATER ANALYTICAL RESULTS 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN . 

Page 4 of 12 

Michifnn Acf 451. Part 201 Clemiiip Criteria aud P<irt213 Risk-bnsfd 
Screening Levels: Residential and l<]on-ResidentiaI GftieHc Cleanup 

Sample Location Criteria MW-WID MW-IOIS MW-102D MW-102S 
Sample Idettti/ication Residential Non-Residetitial Groundwater GW-56393-m28l3-fV.122 CW.5d393-0125I3-/V.123 CW-56393-072873-/V-125 CW-56393-012873-/V-126 
Sample Date Drinking Water Drinking Water Surface Water 1/28^013 1/7^013 1/23/2013 V28/2073 
Sample Type Interface 
Sample Elevation {feet AMSL) 664.33-589.33 702.35-66335 664.43-619.43 701.18-691.78 

Units 
Metals 

Aluminum 08/L 50 50 283 103 13] 1.5J 

Antimony og/L 6 6 130 0.05 U 0.05 U 0.05 U 0.05 U 
Arsenic og/L 10 10 10 030 J 0.27 J 0.18] 0.20] 
Barium ug/L 2000 2000 1400 78.2 773 72.7 803 
Beryllium ug/L 4 4 41 0.020 U . 0.020 U 0.020 U 0.020 U 
Cadmium og/1. 5 5 5.1 0.020 U 0.020 U 0.020 U 0.020 U 
Chromium ug/L 100 100 11 1.16 U 2.05 0.87 0.78 
Cobalt "g/L 40 100 100 0380 0.166 0.113 0.212 
Copper og/L 1000 1000 23 0.86 0.62 0.45 0.67 
Cyanide (amenable) og/L 200 200 10 U 10 u 10 U 10 U 
Cyanide (total) og/L 200 200 5.2 10 U 10 u 10 U lOU 
Iron og/L 300 .300 202 110 20.0 U 133] 

Lead og/L 4 4 34 0.265 0.077 0.020 U 0.042 
Magnesium ug/l. 400000 1100000 13900 24000 22400 24700 
Manganese og/L 50 50 5200 6.53 5.22 0.06 1 523" 
Mercury og/L 2 2 0.0013 1 0.00136* 1 0.001 U O.OOlU 0.001 U 
Nickel og/L 100 100 1.30 191 2.57 237 172 
Selenium og/L 50 50 5 0.4 J 03] 0.4] 0.5] 
Silver og/L 34 98 0.2 0.027 0.020 U 0.020 U 0.020 U 
Sodium "g/L 120000 350000 24500 21700 20000 18300 
Thallium og/L 2 2 3.7 0.020 U 0.020 U 0.020 U 0.022 U 
Vanadium og/L 4.5 62 27 0.43 0.66 033 032 
Zinc og/L 2400 5000 310 230 1.24 U 0.57 U 2.06 

Field Pur/imefers 
Conductivity mS/cm - - 03.30 0312 0.646 0.733 
Dissolved oxygen (DO) mg/L 839 4.11 2.03 339 
Oxidation reduction potential (ORP) nillivolt 74.9 -97 1073 93.7 
pH S.O. 63-8.5 6.WI.5 738 833 7.09 6.90 
Temperature DegC 11.44 10.06 12.16 7.78 
Turbidity NTU 3.2 18 0.84 130 

Notes: 

U • Not dclecied at Ihe associaled reporting limit. -
J - Estimated concentration. 
UJ - Not detected; associated reporting limit is estimated. 
R • Rejected. 
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TABLE 2 
SUMMARY OF JANUARY 2013 GROUNDWATER ANALYTICAL RESULTS 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

Page 5 6{12 

Sample Location MW-103D MW-704D MW.704S MW-705D AfW-7(35S MW.706D AfW.706S 
Sample Ideuti/ication GW-56393-012973-;V-737 C>V-56393-O72373-;V.720 CW-56393-072S73-;V-727 CW-56393-0723I3-/V-77S CW.56393-072373./V-779 CW-56393-072973-/V-732 GW.56393-072973-
Sample Date V29/^073 1/2^013 T/2S/2013 1/28/2013 V2«^073 1/29/2013 1/29/2013 
Sample Type 
Sample Elermtion (/eetAMSL) 674.37-639.37 633.4S-618.4S 6S4.86-658.86 662.79-615.79 699.fi9-6S7.S9 664.66-620.66 707.S9-692.fi5 

Volatile Organic Compounds (VOCs) 

Aceione "g/L R R R R R R R 
Benzene ug/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 
Bromodichloromelhanc ug/L 050 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 
Bromofonm ug/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 
Bromomethane (Methyl bromide) ug/L 050 U 050 U 0.50 U 0.50 U 0.50 U 0.50U 050 U 
2-Butanone (Methyl ethyl ketone) (MEK) ug/L R R R R R R R 
Carbon disulfide uk/L 050 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 
Carbon tetrachloride ug/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 
Chlorobenzene ug/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 050 U 
Chloroelhane ug/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 050 U 
Chloroform (Trichloromelhane) ug/L 050 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 

ug/L 050 U .0.50 U 0.50 U 0.50 U 0.50 U 0.070 J 0.12 J 
l,2-Dibromo-3-chloropropane (DBCP) ug/L 2.0 U 10 u 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
Dibromochloromethane ug/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 
1,2-Dibromoethane (Ethylene dibromide) ug/L 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
1.2-Dichlorobenzene ug/L 050 U 0.50 U 050 U 050 U 0.50 U 0.50 U 0.50 U 
1,3-Dichlorobenzene ug/L 050 U' 050 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 
1,4-Dichtorobenzene ug/L 0.50 U 0.50 U 0.50 U 0.5OU 0.50 U 0.50 U 0.50 U 
Dlchlorodifluoromethane (CFC-12) ug/L 050 UJ 0.50 U 0.50 U 0.50 U 0.50 U 0.50 UJ 0.50 UJ 
1,1-Dichloroethane ug/L 050 U 050 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 
1,2-DichIoroethane ug/L 050 U 0.50 U 0.50 U 0.50 U 050 U 0.50 U 0.50 U 
1,1-Dichloroethene ug/L 050 U 050 U 050 U 0.50 U 0.50 U 0.50 U 0.50 U 
cjs-l,2-Dichloroelhcne ug/L 0.50 U 050 U 050 U 0.50 U 050 U 0.50 U 050 U 
tran5-l,2-Dichloroethenc ug/L 050 U 0.50 U • 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 
1.2-Dichloropropane ug/L 050 U 050 U 0.50 U 0.5OU 050 U 0.50 U 0.50 U 
cis-l,3-Dich]oropropene ug/L 050 U 050 U 0.50 U 0.50 U 0.50 U 0.50 U 050 U 
trans-1.3-Dichloropropcne ug/L 0.MU 050 U 0.50 U 0.50 U 0.50 U 0.50 U • 0.50 U 
Elhylbenzcne ug/L 050 U 050 U 050 U 0.50 U • 0.50 U 0.50 U 0.50 U 
2-Hexdnonc ug/L R R R R R R R 
IsopropylbenZOTe ug/L 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U "2.0 U 
Methyl terl butyl ether (MTBE) ug/L 050 U 0.50 U . 0.50 U 0.50 U 0.50 U 050 U 0.50 U 
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MfBK) ug/L R R R R R R R 
Methylene chloride ug/L 2.0U • 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
Styrone ug/L 0.50 U 050 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 
1,1,2,2-Tetrachloroethane ug/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 
Tetrachloroethene ug/L 0.50 U 0.50 U 0.50 U 050 U 0.50 U 0.50 U 0.50 U 
Toluene ug/L 050 U 050 U 0.50 U 050 U 0.50 U 050 U 0.50 U 
1,2,4-Trichlorobenzene ug/L 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
1,1,1-Trichloroethane ug/L 0.50 U 0.50 U 0.50 U 050 U 0.121 0.50 U 0.50 U 
1,1,2-Trichloroethane ug/L 0.50 U 050 U 0.50 U 050 U 0.50 U 0.50 U 0.50 U 
Trichloroelhene ug/L 0.50 U 0.50 U 0.50 U 050 U 0.50 U 0.50 U 0.50 U 
Trichlorofluoromethane (CFC-11) ug/L 050 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 
Vinyl chloride ug/L 0.50 U 050 U 050 U 0.50 U 0.50 U 050 U 0.50 U 
o-Xylene ug/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 
m&p-Xylenos ug/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 050 U 
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TABLE 2 
SUMMARY OF JANUARY 2013 GROUNDWATER ANALYHCAL RESULTS 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 
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SampU LociiHon MW.703D MW.704D MW-704S MyV-705D AfW-105S MW.706D MW-706S 

Sample Identifiention C1V-56393-072973-/V-137 ClV-5d393-O72873-/V-720 GIV-56393-072873-/V-727 CW-56393-012S73-/V-778 CW-5639i-(772873-/V-719 CW-56393-072973-;V-732 C4V-56J93-07297^ 
Sample Date V29/2013 1/26/2013 1/28/2013 1/2S/2013 1/28^013 1/29/2013 1A9/2013 
Sample Type 

Sample ElevaHon (feet AMSL) 674.37-639.37 633.4S-618.48 684.86-658.86 662.79-615.79 699.89-687.^ 664.66-620.66 701.89-692.8 

Semi'Volatile Organic Compomds (SVOCs) 

Acenaphlhcne U6/L 0.20 U 0.20 U 020 U 0.3 U 0.20 U 0.3 U 0.3 U 
Acenaphlhylene «g/L 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.3 U 0.3 U 
Anthracene ug/L 020 U 020 U 0.20 U 0.20 U 0.3 U 0.3 U 0.3 U 
Benzo(a)anthracene ug/L 0.20 U 020 U 0.20 U 0.20.U 020 U 6.20 U 0.3 U 

ug/L 0.20 U 020 U 0.20 U 0.20 U 0.20 U 0.20 U 0.3 U 
Bcnzo(b)fluoranlhene ug/L 0.20 U 020 U 0.20 U 0.3 U 020 U 020 U 020 U 
Benzo(g,h,i)pcrylcnc ug/L 020 U 03 U 0.20 U 0.3 U 03 U 020 U 0.20 U 
Benzo(k)f1 uora n Ihene ug/L 0.20 U • 0.20 U 0.20 U 0.3 U 0.3 U • 03 U 0.3 U 
Butyl benzylphlhalale(BBP) ug/L 0.20 U 0.20 U 0.20 U 0.3 U 0.3 U 0.3 U 0.20 U 
Carbazole ug/L 0.20 U 0.20 U 03 U 0.3 U 0.3 U 03 U 020 U 
4-Ch1oro-3-melhylphonol ug/L 0.48 U 0.49 U 0.48 U 0.48 U 0.49 U 050 U 0.48 U 
bis(2-Chloroethyl)elher ug/L 0.20 U 0.20 U 020 U 0.3 U 020 U 03 U 0.20 U 
2-ChlorophetK>1 ug/L 0.48 U 0.49 U 0.48 U 0.48 U 0.49 U 0.50 U 0.48 U 
Chrysene ug/L 020 U 03 U 0.20 U 0.20 U 0.20 U 020 U 0.3 U 
Dibenz(a,h)anihracene ug/L 0.20 U 03 U 0.20 U 0.20 U 020 U 0.3 U 0.3 U 
Dibenzofuran ug/L 0.20 U 03 U 0.20 U 0.20 IJ 0.20 U 0.20 U 0.3 U 
3,3'-Dichlorobenzidine ug/L 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
2.4-DichlorophenoJ ug/L 0.48 U 0.49 U 0.48 U 0.48 U 0.49 U 0.50 U 0.48 U 
Diethyl phthalate ug/L 0.20 U 0.20 U 0.20 U 03 U 03 U 0.20 U" 03 U 
Dimethyl phthalate ug/L 0.20 U 03 U 0.20 U 020 U 03 U 03 U 0.20 U 

ug/L 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 4.0 U 3.9 U 
Di'-n-butylph|halale (DBP) ug/L 020 U 0.20 U 0.20 U 020 U 020U 0.3 U 03 U 
4,6-Dinitro-2^melhylphenol ug/L 2.0 U 2.0 U 10 U 2.0 U 2.0 U 2.0 U 2.0 U 
2.4-Dinilroto)uene ug/L 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.3 U 0.3 U 
Di-n-octyl phthalate (DnOP) ug/L 0.20 U 0.0461 0.20 U 0.(3491 0.3 U 0.3 U 0.036 J 
bis(2-Elhylhexyl)phthalale (DEHP) ug/L 0.96 U 0.97 U 0.96 U 0.%U 0.97 U 0.99 U 0.%U 
Fluoranlhene ug/L 020 U 03 U 0.20 U 0.20 U 020 U 0.20 U 0.20 U 
Fluorene ug/L 0.20 U 03 U 0.20 U 0.20 U 020 U 0.20 U 0.20 U 
Hexachlorobenzene ug/L 0.20 U 0.20 U 0.20 U 0.3 U 03 U 0.3 U 03 U 
HexachJorobuladiene ug/L 0.20 U 0.20 U 0.20 U 0.3 U 03 U 0.20 U 0.20 U 
HexachJofxtcyclopenladiene ug/L 0.96 U 0.97 U 0.96 U 0.96 U 0.97 U 0.99 U 0.96 U 
Hexachlorocthane ug/L- 020 U 0.20 U 0.20 U 020 U 03 U 0.3 U 020 U 
Indeno(l,2,3-cd)pyrene ug/L 0.20 U 0.20 U 020 U 020 U 0,20 U 020 U 020 U 
Isophorone ug/L 0.20 U 0.20 U 020 U 0.20 U 0.3 U 020 U 0.20 U 
2-Mothylnaphthalene ug/L 0.20 U 0.20 U 020 U 0.20 U 0.20 U 0.3 U 020 U 
2-Melhylpheno1 ug/L 0.48 U 0.49 U 0.48 U 0.48 U 0.49 U 0.50 U 0.48 U 
4-Melhylpheno1 ug/L 0.48 U 0.49 U 0.48 U 0.48 U 0.49 U 050 U 0.48 U 
Naphthalene ug/L 020 U 0.20 U 0.20 U 0.20 U 020 U 03 U 03 U 
Nilrobcnzenp ug/L 0.20 U 0.20 U 03 U 0.20 U 0.20 U 0.3 U 0.20 U 
2-NitrophenoJ ug/L 0.48 U 0.49 U 0.48 U 0.48 U 0.49 U 0.50 U 0.48 U 
N-Nilrosodi-n-propylamine ug/L 0.20 U 0.20 U 0.20 U 0.3 U 020 U 03 U 0.3 U 

ug/L 0.20 U 0.20 U 0.20 U 0.3 U 0.3 U 0.20 U 0.20 U 
PontacWorophcno! ug/L 0.96 UJ 0.97 UJ 0.96 UJ 0.96 UJ 0.97 U] 0.99 UJ 0.96 UJ 
Phenanthrenp "g/L 0.20 U 0.20 U 0.20 U 0.20 U 0.3 U 0.3 U 0.3 U 
Phenol ug/L 0.48 U 0.49 U 0.48 U 0.48 U 0.49 U 0.50 U 0.48 U 
Pyrene ug/L 0.20 U 0.20 U 0.20 U 0.'20 U 0.3 U 0.20 U 0.20 U 
2,4.5-Trichlorophcnol ug/L 0.48 U 0.49 U 0.48 U 0.48 U 0.49 U 0.50 U 0.48 U 
2,4.6-TrichJorophenol ug/L 0.48 U 0.49 U 0.48 U 0.48 U 0.49 U 0.50 U 0.48 U 
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TABLE 2 
SUMMARY OF JANUARY 2013 GROUNDWATER ANALYTICAL RESULTS 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

Page 7 on 2 

Sample Location 

Sample Identification 

• Sample Date 

Sample Type 

Sample Elevation ^eetAMSL) 

SfW-103D 

GW-56393-012913-!V-13l 

1/29/2013 

674.37-639.37 

\m-104D 

CW-56393-012813-fV-120 

1/28/2013 

633.43-618.48 

MW-104S 

CW-56393-012813-fV-121 

1/28/2013 

684.86-658.86 . 

MW-105D 

GW-56393-C12813-JV-118 

1/28/2013 

e62.79-615.79 

AfW-105S 

CW-56393-012813-JV-119 

1/21/2013 

MW-106D 

CW.56393-012913-fV-132 

1/29/2013 

664.66-620.66 

MW-106S 

GW.56393-012913-fV-133 

1/29/2013 

701.89-692.89 

PCBs 

Aroclor-1016 (PCB-1016) 

Aroclor-1221 (PCB-1221) 

Aroclor-1232 (PCB-1232) 

Aroclor-1242(PCB-1242) 

Arodor-1248 (PCB-1248) 

Aroclor-1254 {PCB-1254) 

Aroclor-1260{PCB-1260) 

Total PCBs 

ug/L 

"g/L 

«g/L 

"g/L 

"g/L 

ug/L 

ug/L 

"g/L 

0.021 U 
0.011 U 
0.021 U 
0.021 U 
0.021 U 
0.021 U 
0.021 U 

ND 

0.021 U 

0.041 U 

0.021 U 

0.021 U 

0.021 U 

0.021 U 

0.021 U 

ND 

0.020 U 

0.010 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

0.020 U 

ND 

0.020 U 
0.040U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 

•ND 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 

ND 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0.020 U 
0.010 J 
0.020 U 
0.01J 

0.020 U 
O.WOU 
0.020 U 
0.020 U 
0.020 U 
0.011 J 
0.020 U 
0.011 J 

Dioxins/Furans 

l,2;j,4.6.7.8-Heplach]orodibenzofuran(HpCDF) ug/L 0.000024 U 

L2,3.4,7.8.9-HepUchlorodibeit2ofuran(HpCDF) ug/L 0.0(X»24 U 

ToUl heptachIorodiber^furan(HpCDF) ug/L 0.000024 U 

l,2,3.4.6.7.8-Heplachlorodiberuo-p-dioxin{HpCDD) ug/L 0.000024 U 

Total heptachlorodibenzo-p-dioxin(HpCDD) ug/L 0.000024 11 

1,2,3,4.7,8-HexachlQrodibenzofuran(HxCDF) ug/L 0.000024 U 

1.2.3.6.7.8-Hexachlorodibenzofuran(HxCDF) ug/L 0.000024 U 

1.2.3.7.8.9-Hexachlorodibenzofuran (HxCDF) ug/L 0.000024 U 

2,3,4,6,7,8-Hexachlorodibenzofuran(HxCDF) ug/L 0.000024 11 

Total hexachlorodibenzofuran (HxCDF) ug/L 0.000024 U 

1.13.4.7.8-Hexachlorodibenzo-p-dioxm(HxCDD) ug/L 0.000024 U 

l,^3,6,7,8-Hexach!o^odibenzo.p.dioxin(HxCDD) ug/L 0.000024 U 

1.23.7.8.9-Hexach!orodibenzo.p-dioxin(HxCDD) ug/L 0.000024 U 

Total hexachlorodiben7o-p-dioxin (HxCDD) ug/L 0.000024 U 

1,2,3,4.6,7,8.9-Octachlorodibenzofuran(OCDF) ug/L 0.0000481 U 

1.2,3,4,6,7,8,9-Oclachlorodibenzo-p-dioxin(CX:DD) ug/L 0.0000181 U 

1,2,3.7,8-Penlachlorodibenzofuran (PeCDF) ug/L 0.000024 U 

2,3,4,7.8.Penlachlorodibenzofuran(PeCDF) ug/L 0.000024 U 

Total pentachlorodlbenzofuran (PeCDF) ug/L 0.000024 U 

l,23.7,8.penlachlorodibenzo.pKlioxln(PeCDD) ug/L 0.000024 U 

Total penlachlorodibenzo-p-dioxjn(PcCDD) ug/L 0.000024 U 

Total tetrachlorodibenzofuran (TCDF) ug/L O.OOOOW81 U 

2,3.7.8-Telrachlorodibenzo(uran(TCDF) ug/L 0.00000481 U 

2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) ug/L 0.00000831 U 

Total tetrachlorodibenzo-pKlioxin (TCDD) ug/L 0.00000831 U 

0.0000255 U 

0.0000255 U 

0.0000255 U 

0.0000255 U 

0.0000255 U 

0.0000255 U 

0.0000255 U 

0.0000255 U 

0.0000255 U 

0.0000255 U 

0.0000255 U 

0.0000255 U 

0.0000255 U 

0.0000255 U 

0.000051 U 

0.000051 U 

0.0000255 U 

0.0000255 U 

0.0000255 U 

0.0000255 U 

0.0000255 U 

0.0000051 U 
0.0000051 U 
0.0000051 U 

0.0000051 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 
0.0000481 U 
O.OOOW81 U 

0.000024 U 

0.000024 U 
0.000024 U 

0.000024 U 

0.000024 U 

0.00000181 U 

0.00000481 U 

0.00000481 U 

0.00000181 U 

0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 

O.OOOtMSl U 
0.0000181 U 

0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 

0.00000481 U 
0.00000181 U 
0.00000481 U 
0.00000481 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.0000481 U 

0.0000481 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.00000481 U 

0.00000481 U 

O.OOOOOISI U 

0.0000D181 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.0000245 U 

0.000019 U) 

0.000049 U) 

0.0000245 U 

0.0000245 U 
0.0000245 U 

0.0000245 U 

0.0000245 U 

0.00000537 U 

0.00000537 U 

0.0000056 U 

0.0000056 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

. 0.000024 U 

0.01X)024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

O.OOOCMSl UJ 

0.0000181 UJ 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.000024 U 

0.0000(M81 U 

0.00000181 U 

0.00000677 U 

0.00000677 U 

Total TTQ ug/L 
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TABLE 2 
SUMMARY OF JANUARY 2013 GROUNDWATER ANALYHCAL RESULTS 

12lh STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

Page 6 of 12 

Sample Location MW-103D MW-704D MW-704S MW.705D MW-705S MW-106D AfW-706S-
Sample Idetttification CW-56393-072973-/V-731 CIV-56393-072873-/V-120 GlV-5d393-OT2873-/V.727 CW-56393-(n2873-/V.718 CW-56393-072873-/V.779 ClV.5d393-07 2973-/V.732 GW-5d393-4n2973-/V.733 
Sample Date V29/2073 Vis/ims 1/23^013 1/28^013 vzs/ims V29/2073 1/29/1013 
Sample Type 
Sample Elevation (feet AMSL) 674.37-639J7 633.48-678.48 684.86-658.86 662.79-675.79 699.89-687.89 664.66-620.66 707.89-692.89 

Units 
Metals 

Aluminum "g/L 2.1 4-3 2.8 83 1.0] 11 17 

Antimony 0.05 U 0.05 U 0.05 U 0.03] O.CBU 0.07 1.65 
Arsenic "E/L 0.16 J 0.28 J 0.23] 0.26] 0.19] 0.23], 4.25 
Barium OE/L 64.5 69.7 73.6 79.2 115 79.6 301 
Beryllium OB/L 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 
Cadmium "B/L 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.112 
Chromium UB/L 0.79 1.05 0.95 1.26 1.10 1.19 149 
Cobalt "B/L 0.136 0.137 0.150 0.166 0320 0.121 0368 
Copper "E/L 056 0.52 031 0.69 0.62 0.57 5.40 
Cyanide (amenable) "E/L lOU 10 U 10 U 10 U 10 U 10 U 10 U 
Cyanide (total) "E/L lOU 10 U 10 U 10 U 10 U 10 U 10 U 
Iron og/L 20.0 U 19.3 J 11.9] 52.7 533 33] 3370- 1 

Lead "g/L 0.020 U 0.042 0.020 U 0.090 0.020 U 0.020 U 0.027 U 

"B/'- 22300 22900 23100 Z3600 29500 13600 39200 
Manganese og/L 0.08 0.66 039 1.48 1 67.0^" j 0.10 131" 

Mercury "B/L 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.0077T 

Nickel og/L 237 2.30 2.27 2.70 3.01 236 737 • 
Selenium "g/L 0.4] 03) 0.4] 0.4] 0.4] 03] 0.7] 
Silver "g/L 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 
Sodium "g/l- 18700 20900 20800 21100 24600 22600 12800 
Thallium og/L 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 
Vanadium og/L 0.25 0-35 0-36 0.37 0-34 0.33 039 
Zinc ug/L 1.89 1.40 138 5.46 1.66 1-34 U 174 

Field Pitrflmefers 
Conductivity mS/cm 0.665 0.656 0.665 0.693 0.835 0.688 1.087 
Dissolved oxygen (DO) mg/L 4.26 1.62 2.42 2.05 8.62 232 5.64 
Oxidation reduction potential (ORP) oillivolt 71.0 863 no.o 173.7 1033 75 113 
pH s.u. 7.27 7.03 7.06 6.84 6.71 710 6.79 
Temperature DegC 11.62 9.17 10.15 10.44 7.% 1139 6.59 
Turbidity NTU 134 0.69 2.19 2.60 1.31 3.1 1.96 

Notes: 

U • Not delected al the associated reporting limit. 

]• Estimated concentration. 

UI - Not detected; associated reporting limit is estimated. 

R - Rejected. 

56393 MEMO.20-T2 



TABLE 2 
SUMMARY OF JANUARY 2013 GROUNDWATER ANALYTICAL RESULTS 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

Page 9 of 12 

Sample Location 
Sample Idetitification 
Sample Date 
Sample Type 
Sample Elevation (feet AMSL) 

MW-107S 
CW-56393-012913-fV-127 

1/29/2013 

695.76-6S2.76 

MW-IOSD 
CW-56393-012^3-/V-129 

1/2^013 

66339-618.39 

MW-108D 
GW-56393-012913-/V-130 

1/25/2013 
Duplicate 

663.39-618.39 

MW-108S 
CW.56393-012913-fV-12S 

1/29/2013 

701.32-692.32 

MW-109D 
CW-56393-012S13-}V-n7 

1/2^013 

689.41-666.41 

Volatile Of^rtMic Compounds (VOCs) 

Acetone "g/L R R R R R 
Benzene ug/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 
Bromodichloromelhane ug/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 
Bromoform "g/L 050 U 0,50 U 0.50 U 6.50 U 0.50 U 
Bromomethane (Methyl bromide) ug/L 0.50 U 050 U 0.50U 0.50 U 0.50 U 
2-Butanone (Methyl ethyl ketone) (MEK) ug/L R R R R R 
Carbon disulfide ug/L 0.50 U 050 U 0.50 U 0.50 U 0.50 U 
Carbon tetrachloride ug/L 0.50 U 0.50 U 050 U 0.50 U 0.50 U 
Chlorobenzene ug/L 0.50 U 0.50 U 050 U 0.50 U 0.50 U 
Chloroethane ug/L 0.50 U 0.50 U 0.50 U 0.50 U 050 U 
Chloroform (Trichloromothane) ug/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 
Chloromethane (Methyl chloride) ug/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 
l,2-Dibromo-3-chIoropropane (DBCP) ug/L 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
Dibromochlorome thane ug/L 050 U 0.50 U 0.50 U 0.50 U 0.50 U 
1,2-Dibromoethane (Ethylene dibromide) ug/L 2.0 U 10 U 2.0 U 2.0 U 2.0 U 
1,2-Dichlorobenzcne ug/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U. 
1,3-Dtchloro benzene ug/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 
1,4-Dichlorolicnzcne ug/L 0.50 U 6.50 U 0.50 U 0.50 U 0.50 U 
Dichlorodifluoromelhane (CFC-12) ug/L 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ 0.50 U 
1,1-Dichlorocthane ug/L 0.50 U 0.12 J 0.10J 0.50 U 0.50 U 
1,2-Dichloroethane ug/L 0.50 U 0.50 U 0.50 U 050 U 0.50 U 
1,1-Dichlorocthene ug/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 
cis-l,2-Dichlorocthene ug/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 
trans-l,2-Dichloroethene ug/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 
1,2-DichIoropropane ug/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 
ci9-l,3-Dichloropropene ug/L oisou 0.50 U 0.50 U 0.50 U 0.50 U 
trans-l,3-Dichloropropene ug/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 
Ethylbenzenc ug/L 050 U 0.50 U 050 U 0.50 U 0.50 U 
2-Hexanone ug/L R R R R R 
Isopropyl benzene ug/L 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
Methyl tert butyl ether (MTBE) ug/L 0.50 U 050 U 0.50 U 0.50 U 0.50 U 
4-MethyI-2-penUnone (Methyl isobutyl ketone) (MIBK) ug/L R R R R R 
Methyler>e chloride ug/L 2.0 U 2.0 U 10 U 2.0 U 2.0 U 
Styrene ug/L 050 U 050 U 050 U 0.50 U 0.50 U 
1,1,2,2-Tetrachlorocthanc ug/L 050 U 0.50 U 0.50 U 0.50 U 0.50 U 
Tetrachloroothene ug/L 0.50 U 050 U 0.50 U 0.50 U 0.50 U 
Toluene ug/L 0.50 U 050 U 050 U 050 U 0.50 U 
1,2.4-Trichlorobonzene ug/L 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
1,1,1-Trichloroethane ug/L 0.50 U 0.12J 0.13 J 0.50 U 0.50 U 
1.1,2-Trichloroethane ug/L 0.50 U 050 U 0.50 U 050 U 050 U 
Trichlorocthene ug/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 

ug/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 
Vinyl chloride ug/L 0.50 U 050 U 0.50 U 050 U 050 U 
o-Xylene ug/L 0.50 U 0.50 U 050 U 0.50 U 0.50 U 
mfcp-Xylenes ug/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 
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TABLE 2 
SUMMARY OF JAJMUARY 2013 GROUNDWATER ANALYTICAL RESULTS 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

Page 10 of 12 

Sample Location AfW-107S MW-108D MW-70SD MW-70SS MW-709D 
Sample Idetttificatioii GW-56393-072913-/V-127 CW.56393-0129I3-/V-729 G1V-56393-O72973./V.730 GW-56393-072973-;V-72S GlV.56393-072873 
Sample Date V29/2013 1/29/2013 1/29/2013 1/29/2013 lA8/2(n3 
Sample Type Diiplicate 
Sample Elevation (feet AMSL) 695.76-6S2.76 663.39-618.39 663.39-618.39 701.32-692.32 689.41-666.4 

UHlf5 

Semi-Volatile Organic Compounds (SVOCs) 

ug/L 0.20 U 0.20 U 020 U 0.20 U 0.20 U 
Acenaphlhylene ug/L 0.20 U OJOU 020 U 0.20 U 0.20 U 
Anthracene ug/L 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 
Benzo(a)anthracene ug/L 0.20 U • 0.20 U 0.20 U 0.20 U 0.20 U 
Benzo(a)pyrene ug/L 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 
Benzo(b)fluoranthene ug/L 0.20 U 0.20 U 0.20 U 0.20.U 0.'20 U 
Benzo(g,h,i)perylene ug/L 0.20 U 0.20 U 0.20 U 0.086 J 0.20 U 
Bcnzo{k)nuoranlhene ug/L 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 
Butyl benzylphlhalale(BBP) ug/L 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 
Carbazole ug/L 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 

ug/L 0.49 U 0.49 U 0.48 U 0.49 U 0.48 U 
bis(2-Chlort»thyl)ethcr ug/L 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 
2-Ch1orophenoI ug/L 0.49 U 0.49 U 0.48 U 0.49 U 048 U 
Chryscne ug/L 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 
Dibenz(a,h)anthracenc ug/L 0.20 U 0:20 U 0.20 U 020 U 0.20 U 
Dibenzofuran ug/L 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 
33'-Dich1orobenzidjne ug/L 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
2,4-Dichlorophenol ug/L 0.49 U 0.49 U 0.48 U 0.49 U 0.48 U 
Diethyl phlhalate ug/L 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 
Dimethyl phthalale ug/L 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 
2,4-DimethyIphenoI ug/L 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 
Di-n-butylphlhalale (DBP) ug/L 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 
4,6-Dinltro-2-methylphenol ug/L 2.0 U 20 U 2.0 U 2.0 U 2.0 U 
2,4-Dinitrololuene ug/L 0.20 U 0.20 U 0.20 U 020 U 0.20 U 
Di-tv-octyl phlhalate (DnOP) ug/L 0.083 J 0.20 U 020 U 020 U 0.20 U 
bis(2-Elhylhexy])phlhalate (DEHP) ug/L 0.97 U 0.98 U 0.96 U 1.6 0.96 U 
Fluoranthene ug/L 0.20 U 0.20 U 0.20 U 020 U 0.20 U 
Fluorene ug/L 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 
H exa chl orobe ttze ne ug/L 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 
Hexachlorobutadlene ug/L 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 
Hcxachlorocyclopentadicnc ug/L 0.97 U 0.98 U 0.96 U 0.97 U 0.96 U 
Hexachloroe thane ug/L 0.20 U 0.20 U 020 U 0.20 U 0.20 U 
lndeno(l,2,3-cd)pyrcne ug/L 0.20 U 0.20 U 020 U 0.20 U 0.20 U 
Isophorone ug/L 0.20 U 0.20 U 020 U 0.20 U 0.20 U 
2-Methylnaphthalcne ug/L 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 
2-Methylphenol ug/L 0.49 U 0:49 U 0.48 U 0.49.U 0.48 U 
4-Methylphenol ug/L 0>f9U 0.49 U 0.48 U 0.49 U 0.48 U 
Naphthalene ug/L 0.20 U 020 U 020 U 0.20 U 0.20 U 
Nitrobenzene ug/L 0.20 U 020 U 0.20 U 020 U 0.20 U 
2-Nitrophenol ug/L 0.49 U 0.49 U 0.48 U 0.49 U 0.48 U 
N-Nllrosodi-n-propylaniine ug/L 0.20 U 020 U 020 U 0.20 U 0.20 U 
N-Nllrosodiphcnylamine ug/L 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 
Pentachlorophcncl ug/L 0.97 UJ 0.98 UJ 0.96 UJ 0.97 Uj 0.96 UJ 
Phcnanlhrenc ug/L 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 
Phenol ug/L 0.49 U 0.49 U 0.48 U 0.49 U 0.48 U 
Pyrcne ug/L 0.20 U 020 U 020 U 0.20 U 0.20 U 
2,4,5-TnchlorophenoI ug/L 0.49 U 0.49 U 0.48 U 0.49 U 0.48 U 
2,4,6-Trichlorophenol ug/L 0.49 U 0.49 U 0.48 U 0.49 U 0.48 U 
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TABLE 2 
SUMMARY OF JANUARY 2013 GROUNDWATER ANALYTICAL RESULTS 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

Pogellon2 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 
Sample Eleva tion (feet AMSl) 

Mw-ms 
CW-5d3W-0I2913-;V.I27 

lAO/2013 

695.76-682.76 

MW-WSD 
GW-56393-0l29-l3-fV-U9 

1/29/2013 

663.'39-618.39 

MW-108D 
CW-56393-012913-JV-130 

1/29/2013 
Duplicate 

663.39-618.39 

MW-108S 
CW-56393-012913-P/-128 

1/29/2013 

701.32-692.32 

MW.109D 
GW-56393-012813-JV-117 

1/28/2013 

689.41-666.41 

PCBs 

Arodor-1016(PCB-1016) 
Aroclor-1221 (PCB-1221) 
Aroclor-1232 {PCB-1232) 
Aroclt.r-1242{PCB-12-J2) 
Arodor-1248 (PCB-1248) 
Arodor-1254 {PCB-1254) 
Arodor-1260{PCB-1260) 
Total PCBs 

U6/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 

0.021 U 
b.wi u 
0.021 U 
0.021 U 
0.021 U 
0.021 U 
0.021 U 

ND 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 

ND 

0.021 U 
0.O12U 
0.021 U 
0.021 U 
0.021 U 
0.021 U 
0.021 U 

ND 

0.021 U 
0.041 U 
0.021 U 
0.021 U 
0.021 U 
0.021 U 
0.021 U 

ND 

0.020 U 
0.040 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 
0.020 U 

ND 

Dioxins/Fun 

1,2,3.4.6.7,8-Heptachlorodibcnzofuran(HpCDF) ug/L 0.000024 U 
1.23.4.7A9-Heptachlorodibenzofuran(HpCDF) ug/L 0.000024 U 
Total heptachlorodibenzohiran (HpCDF) ug/L 0.000024 U 
1.23,4,6,7.8-Heptach!orodibeozo-p-clioxin (HpCDD) ug/L 0.000024 U 
Total heptachlorodibenzo-p-dioxin (HpCDD) ug/L 0.000024 U 
1.2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) ug/L 0.000024 U 
1.23.6.7.8-Hexachlorodihenzofuran (HxCDF) ug/L 0.000024 U 
1.23.7.8,9.Hexachlorodibenzofuran (HxCDF) ug/L 0.000024 U 
23:4.6,7,S-Hoxachlorodihenzofuran (HxCDF) ug/L 0.000024 U 
Total hexach]orodiben2ofuran (HxCDF) ug/L 0.000024 U 
1.2.3.4.7.8.Hexachlorodibenzo-p-dioxin (HxCDD) ug/L 0.000024 U 
l,2.3.6.7.8-Hexachlorod«benzo-p-di6xm(HxCDD) ug/L 0.000024 U 
1.23.7.8.9-Hexachlorodibenzo-p-dioxin (HxCDD) ug/L 0.000024 U 
Total hexachlorodibenzo-p-dioxin (HxCDD) ug/L 0.000024 U 
1,2.3.4.6,7,8,90ctachlorodibenzofuran(CX:DF) ug/L 0.0000481 UJ 
1.23.4.6.7,8,9-Octacihlorodibenzo-p-dioxin(OCDD) ug/L 0.0000481 UJ 
1.2.3.7.8-Pentachlorodiben2ofuran(PeCDF) ug/L 0.000024 U 
23,4.7.8-Pentachlorodibeitzofuran (PeCDF) ug/L 0.000024 U 
Total pentachlorodibenzofuran (PeCDF) ug/L 0.000024 U 
1.2,3,7.8-Pentachlorodibenzo-p-dioxin(PeCDD) ug/L 0.000024 U 
Total pentachlorodibenzo-p-dioxin (PeCDD) ug/L 0.000024 U 
Total tetrachlorodibenzofuran (TCDF) u^ L 0.00000181 U 
2.3,7.8.Tetrachlorodibenzofuran(TCbF) ug/L 0.00000181 U 
13.7.8-Tetrachlorodiben2o-p-dioxin(TCDD) ug/L O.OOOG0481 U 
Total telrachlorodiben7.o-p-dioxin (TCDD) ug/L 0.00000481 U 

0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 

0.000024 U 

0.000024 U 
0.000024 U 
0.000024 U 

0.000024 U 

0.000024 U 
0.000024 U 
0.000024 U 

0.000W81 U 

0.0000481 U 
0.000024 U 
0.000024 U 

0.000024 U 

0.000024 U 
0.000024 U 

0.00000181 U 
0.00000481 U 
0.00000481 U 
0.00000181 U 

0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.0000181 U 
0.0000481 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 

0.00000481 U 
O.OOOOOI81 U 
0.00000481 U 
0.00000481 U 

0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.0000035 J 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 

0.000(M81 U 
0.0000294 J 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 

O.OOOOW81 U 
0.00000181 U 
0.00000181 U 
0.00000181 U 

0.000024 U 
0.000024 U 
0.DO0024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.00000195 J 
0.0000181 U 

0.0000181 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 
0.000024 U 

0.00000481 U 
0.00000181 U 
0.00000481 U 
0.00000481 U 

Total TEQ ug/L 
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TABLE 2 
SUMMARY OF JANUARY 2013 GROUNDWATER ANALYTICAL RESULTS 

12th STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

Pagel2ofl2 

Sample Location 
Sample Identification 
Sample Date 
Sample Type 

MW-I07S 
GW-S6393-m2913'fV-U7 

1/29/2013 

MW-108D 
CW'56393^12913-rV-129 

1/29/2013 

MW-108D 
GW-56393-012913-fV-130 

1/29/2013 
Duplicate 

MW.108S 
GW-56393-012913-fV.128 

1/29/2013 

Sample Elevation (feetAMSL) 695.76-682.76 663 39-6t8_39 66339-618.39 7OT.32-692J2 
Units 

Metals 

Aluminum "8/1- 2.4 11 1 682" 1 
Antimony "8/1- 0.03 J 0.03 J 0.03] 0.09 
Arsenic "8/1- 5.69 1.74 137 0.80 
Barium "8/1- 161 271 269 37.0 
Beryllium "8/1- 0.020 U 0.020 U 0.020 U 0.022 U 
Cadmium "8/1- 0.020 U 0.020 U 0.020 U 0.020 U 
Chromium "8/1- 2.27 0.86 0.97 2.09 
Coball "8/1- 0.591 0.524 0.514 03^ 
Coppor "8/1- 0.62 0.50 0.52 . 1.92 
Cyanide (amenable) "8/1- 10 U 10 U 10 U 10 U 
Cyanide (lotal) "8/1- 10 U 10 U 10 U 10 u 
Iron "8/1- 1 10600" 1 403" 1 1 1 1140" 1 
Lead "e/L 0.030 U 0.020 U 0.020 U 0.867 
Magnesium "8/1- 28000 24500 24400 4220 
Manganese "8/1- 1 801" 1 209"- 1 35.2 . 

Mercury "8/1- 0.001 U 0.001 U 0.001 u 0.0038' 1 

Nickel "8/1- 4.61 2.98 3.07 1.87 
Selenium "8/1. 0.4 J OJJ 0.4 J 1.0 u 
Silver "8/1- 0.020 U 0.020 U 0.020 U 0.020 U 
Sodium "8/1- 18500 29900 30000 3810 
Thallium "8/1- 0.020 U 0.053 0.051 0.020 U 
Vanadium "8/1- 0.68 0.24 0.28 1.32 
Zinc "8/1- 2.09 1.02 U 1.66' 3.29 

Field Parameters 
Conductivity mS/cm 0.982 0.7414 0.7414 0.214 
Dissolved oxygen (DO) mg/L 5.67 0.18 0.18 8.60 
Oxidalion reduction potential (ORP) nillivolt -0.2 -86 -86 47 
pH S.U. 6.59 73.18 73.18 7.56 
Temperature DegC 9.30 •11.57 11.57 8.39 
Turbidity NTU 4.59 136 1.36 1.29 

Notes; 

U • Not detected at the associated reporting limit. 
J - Estimated concentration. 
UJ - Not detected; associated reporting limit is estimated. 
R - Rejected. 

MW-109D 
GW-56393-012813-JV-117 

1/28/2013 

689.41-666.41 

2^ 
0.03 J 
0.09 J 
83.4 

0.020 U 
0.020 U 
120 
0.148-
0.76 
10 U 
10 U 

20.0 U 

0.020 U 
23900 
0.07 

0.001 u 
3.07 
0.3 J 

0.020 U 
22700 

0.020 U 
0.35 
2.21 

0.833 
3.68 
170 
7.11 

11.54 

1.15 
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) CONESTOGA-ROVERS 
& ASSOCIATES 

2055 Niagara Falls Blvd., Suite #3 
Niagara Falls, New York 14304 
Telephone: (716)297-6150 Fax: (716)297-2265 
www.CRAworld.com 

;S:, 
TO: 

FROM: 

Greg Carh 

Susan Scrocchi/cs/19 

REF. NO.: 056393 

DATE: March 26,2013 

CC: Jodie Dembowske E-Mail and Hard Copy if Requested 

RE: Analytical Results and Full Validation 
Groundwater Monitoring 
12th Street Landfill 
Otsego Township, Michigan 
January 2013 

INTRODUCTION 

The following document details a validation of analytical results for groundwater samples collected in 
support of the semi-annual groundwater moiutoring at the 12'^ Street LandfUl Site in Otsego Township, 
Michigan, during January 2013. Samples were submitted to ALS Environmental (ALS) in Kelso, 
Washingtoii and ALS in Houston, Texas. A sample collection and analysis summary is presented in 
Table 1. The validated analytical results are summarized in Table 2. A summary of the analytical 
methodology is presented in Table 3. 

Evaluation of the data was based on information obtained from the finished data sheets, raw data, chain of 
custody form(s), calibration data, blarik data, duplicate data, recovery data from surrogate spikes, 
laboratory control samples (LCS), and matrix spike samples (MS); and field quahty assurance/quality 
control (QA/QC) samples . The assessment of analytical and in-house data included checks for: data 
consistency (by observing comparability of duplicate analyses); adherence to accuracy and precision 
criteria; and transmittal errors, 

The quality assurance/quality control (QA/QC) criteria by which these data have been assessed are 
outUned in the analytical methods referenced in Table 3 and the documents entitled: 

i) "USEPA Contract Laboratory Program National Fimctional Gtudehnes for Organic Data Review", United 
States Environmental Protection Agency (USEPA) 540/R-99-008, October 1999 

ii) "USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review", 
USEPA 540/R-94-013, February 1994 

iii) "USEPA Analytical Operations/Data Quality Center (AOC) National Functional Guidelines for 
Chlorinated Dioxin/Furan Data Review", EPA 540-R-02-003, August 2002 

These guidelines are collectively referred to as the "Guidelines" in this Memorandum. 

BtOinEMED COHFUIIT WK 

ISO 9001 
EQUALEMPLOYMENTOPPOimJNrryEMPLOYER ENGINEERING DESIGN 
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Full Contract Laboratory Program (CLP) equivalent raw data deliverables were provided by the laboratory. 
The data quality assessment and validation presented in the following subsections were performed based 
on the sample results, supporting quality assm-ance/quality control (QA/QC) and all raw data provided. 

SAMPLE HOLDING TIME AND PRESERVATION 

The sample holding time criteria for the analyses are siimmarized in Table 3. Sample chain of custody 
documents and anal}rtical reports were used to determine sample holding times. All samples were 
prepared and/ or analyzed within the required holding times. 

AH samples were properly preserved and delivered on ice, and stored by the laboratory at the required 
temperature (0-6°C). i 

GAS CHROMATOGRAPHY/MASS SPECTROMETER (GC/MS) - TUNING AND MASS 
CALIBRATION (INSTRUMENT PERFORMANCE CHECK) AND INDUCTIVELY COUPLED 
PLASMA/MASS SPECTROMETER aCP/MSl 

Organic Analvses 
Prior to volatile organic compound (VOC), semi-volatile organic compound (SVOC), and dioxin/furan 
(PCDD/PCDF) analyses, GC/MS instrumentation is tuned to ensure optimization over the mass range of 
interest. To evaluate instrument tuning, methods require the analysis of specific tuning compounds and 
criteria. The resulting spectra must meet the criteria cited in the methods before analysis is initiated. 
Analysis of the tuning compotmd must then be repeated every 12 hours throughout sample analysis to 
ensure the continued optimization of the instrument. 

Tuning compounds were analyzed at the required frequency throughout the VOC, SVOC and 
PCDD/PCDF analysis periods. AU tuning criteria were met; indicating that proper optirnization of the 
instrumentation was achieved. 

Inorganic Analvses 
To ensure adequate mass resolution, identification, and to some degree, sensitivity; the performance of each 
ICP/MS instrument used for metals analyses is checked prior to calibration and initiating an analysis 
sequence through the analysis of a tuning solution. 

Instrument performance check data were reviewed. The tuning solution was analyzed at the required 
frequency throughout the analyses. The results of all instrument performance checks were within the 
method acceptance criteria, indicating that proper optunization of the instrumentation was achieved. 
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INITIAL CALIBRATION - ORGANIC ANALYSES 

Initial calibration data are used to demonstrate that each instrument is capable of generating acceptable 
quantitative data. A nunimxun five point calibration ouve containing all compounds of interest is analyzed 
to characterize instrument response for each over a specific concentration range. 

Initial calibration criteria for organic analyses are evaluated against the following criteria; 

i. GC/MS (VOCs/SVOCs) - must meet a rniriimum mean relative response factor (RRF) of 0.05 

ii. GC/MS (VOCs/SVOCs) - the percent relative standard deviation (RSD) values must not exceed 
30.0 percent or a minimmn coefficient of determination of 0.99 if quadratic equation calibration curves 
are used 

iii. GC/MS (PCDD/PCDF) -the percent relative standard deviation (%RSD) for the mean relative response 
factors from the unlabeled native analytes must not exceed 20 percent, and the %RSD for the labeled 
internal standards must not exceed 35 percent 

iv. GC (all compounds using an average for multi-response compounds) - the percent RSD must not 
exceed 20 percent or a correlation coefficient of 0.995 when linear regression calibration cm-ves are used 

Calibration standards were analyzed at the required frequency and the results met the above criteria for 
linearity. Some VOCs did not meet the criteria for sensitivity. All associated sample results were 
non-detect and rejected due to the poor sensitivity (see Table 4). 

INITIAL CALIBRATION - INORGANIC ANALYSES 

Initial calibration of the instruments ensures that they are capable of producing satisfactory quantitative 
data at the beginning of a series of analyses. For Inductively Coupled Plasma (ICP) and ICP/MS analysis, a 
calibration blank and at least one standard must be analyzed at each wavelength to establish the analytical 
curve. 

For ihshumental wet chemistry analysis, a calibration blank and a minimrim of four standards must be 
analyzed to establish the analytical curve. Resulting correlation coefficients for cvuves consisting of a blank 
and four or more standards must be at least 0.995. 

For low level mercmy analyses, three blanks and a ininimum of five standards are analyzed. The average 
blank response is used to correct each standard response, and the corrected responses are used to calctdate 
calibration factors. The calibration is acceptable if the RSD of the c^bration factors is less than 15 percent 
and if recovery of the lowest standard is 75 to 125 percent. 

After the analyses of the calibration curves an initial calibration verification (ICV) standard must be 
analyzed to verify the analytical accuracy of the calibration curves. All analyte recoveries from the analyses 
of the ICVs must be within the foUowing control limits: 
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Analytical Method Parameter Control Limits 

ICP Metals 90-110% 
Atomic Fluorescence Mercury 77 -123% 

Instrumental Wet Chemistry Cyanide 85-115% 

Upon review of the data, it was determined that the calibration curves and ICVs were analyzed at the 
proper frequencies and that aU of the above-specified criteria were met. The laboratory effectively 
demonstrated that the instrumentation used for metals and general chemistiy analyses were properly 
calibrated prior to sample analysis. 

CONTINUING CALIBRATION - ORGANIC ANALYSES 

GC/MS 
To ensure that inistrument calibration for VOC, SVOC and PCDD/PCDF analyses is acceptable throughout 
the sample analysis period, cpntinuing calibration standards must be analyzed and compared to the initial 
calibration curve every 12 hours. 

The following criteria were employed to evaluate continuing calibration data: 

i. GC/MS (VOCs/SVOCs) - must meet a rniriimiim mean RRF of 0.05 

ii. GC/MS (VOCs/SVOCs) - the percent difference between the mean initial calibration RRF and the 
continuing calibration RRF must not exceed 25 percent 

iii. GC/MS (VOCs/SVOCs determined by quadratic ciirve) - the percent drift between the true value and 
the continuing calibration value must not exceed 25 percent 

iv. GC/MS (PCDD/PCDF) - the percent difference between the mean initial calibration RRF and the 
continuing calibration RRF must not exceed 20 percent for the unlabeled native analyte (30% for the 
labeled) 

Calibration standards were analyzed at the required frequency, and the results met the above criteria for 
instrument sensitivity. Some compounds exhibited variability greater than 25% and were qualified as 
estimated. A summary of the qualified data is presented in Table 5. 

To ensure that the calibration of the instrument for organic analyses by GC is valid throughout the sample 
analysis period, continuing calibration standards are analyzed and evaluated on a regular basis. 

The following criteria were employed to evaluate continuing calibration data: 

i. GC (aU compounds using average for multi-response compotmds) - the percent difference between 
mean initial calibration factor and the continuing calibration factor must not exceed 15 percent 

ii. GC (compounds determined by Unear regression) - the percent drift between the true value and the 
continuing calibration value must not exceed 15 percent 
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All contirming caBbration standards were analyzed at the required frequency. AH %D values and 
compound retention times met the above criteria indicating acceptable instrument calibration throughout 
the analysis period. 

CONTINUING CALIBRATION - INORGANIC ANALYSES 

To ensture tliat instrument calibration is acceptable throughout the sample einalysis period, continuing 
calibration verification (CCV) standards are analyzed on a regular basis. Each CCV is deemed acceptable if 
all analyte recoveries are within the control limits specified above for the ICVs. If some of the CCV analyte 
recoveries are outside the control limits, samples analyzed before and after the CCV, up xmtil the previous 
and proceeding CCV analyses, are affected. 

For this study, CCVs were analyzed at the proper frequency. AU analyte recoveries reported for the CCVs 
were within the specified limits. 

CONTRACT REQUIRED DETECTION LIMIT (CRDU STANDARD ANALYSES 

To verify the linearity of the ICP or ICP/MS calibration near the detection limit, a standard is analyzed 
which contains the ICP or ICP/MS analytes at specified concentrations. This standard must be analyzed at 
the begitming and end of each sample analysis rim or a rninimum of twice per 8-hour period. 

CRDL recoveries were evaluated using the criteria specified in the October 2004 "Guidelines". The CRDL 
recoveries were acceptable. 

LABORATORY BLANK ANALYSES 

Method blaiiks are prepared from a purified matrix and analyzed with investigative samples to determine 
the existence and magnitude of sample contamination introduced during the analytical procedures. 
Additionally, initial and continuing calibration blanks (ICBs/CCBs) are routinely analyzed after each 
ICV/CCV for the inorganic parameters. 

For this study, laboratory method blanks were analyzed at a minimum frequency of one per 20 
investigative samples and/or one per analytical batch. 

Organic Analvses 
Most method blank results were non-detect. Some VOCs and SVOCs were present at low concentrations. 
AU associated sample results with similar concenti-ations were qualified as non-detect. 

Inorganic Analvses 
Upon review of the ICBs, CCBs, and method blanks, it was noted that metal concentrations were observed 
above the method detection limit (MDL). All associated sample results with similar concentrations were 
qualified as non-detect. Most investigative samples associated with the low level detections reported either 
non-detect concentrations or concentrations significantly greater than the associated laboratory blank 
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concentiations for the analytes of interest. These sample results were not impacted by the contamination 
detected. Associated positive sample results with similar concentrations to the levels reported in the blanks 
were qualified as non-detect. 

A summary of qualified results is presented in Table 6. 

SURROGATE SPIKE RECOVERIES 

In accordance with the methods employed, all samples, blanks and QC samples analyzed for organics are 
spiked with surrogate compounds prior to sample extraction and/or analysis. Surrogate recoveries provide 
a means to evaluate the effects of laboratory performance on individual sample matrices. 

AU samples submitted for VOCs, SVOCs and PCBs determinations were spiked with the appropriate 
munber of surrogate compounds prior to sample extraction and/or analysis. 

Each individual surrogate compound is expected to meet the laboratory control limits with the exception of 
semi-volatile organic compormd (SVOC) analyses. According to the "Guidelines" for SVOC analyses, up to 
one outlying surrogate in die base/neutral or acid fractions is acceptable as long as the recovery is at least 
10 percent. 

Surrogate recoveries were assessed against laboratory control limits. AU surrogate recoveries met the above 
criteria. 

INTERNAL STANDARDS (ISl ANALYSES 

Internal standard data were evaluated for all VOC, SVOC and ICP/MS sample analyses. 

Organics Analyses 
To ensure that changes in the GC/MS sensitivity and response do not affect sample ^alysis results, 
internal standard compotmds are added to each sample prior to analysis. AU results are then calculated as 
a ratio of the internal standard responses. 

The sample internal standard results were evaluated against the foUowing criteria: 

i) The retention time of the internal standard must not vary more than +30 seconds from the 
associated caUbration standard. 

ii) Internal standard area coimts must not vary by more than a factor of two (-50 percent to 
+1O0 percent) from the associated caUbration standard. 

AU organic internal standard recoveries and retention times met the above criteria. 
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Inorganic Analyses 
Internal standard elements were added to all samples prior to metals analysis by ICP/MS. Overall 
instrument stability and performance for metals analyses were monitored using the internal standard 
intensity data. Internal standard recoveries were assessed using control limits of 60-125%. 

All inorganic internal standard recoveries were acceptable, demonstrating adequate analytical performance. 

SPIKED LABELED COMPOUNDS 

Labeled PCDDs/PCDFs are added to each sample and method blank prior to extraction to be an internal 
standard for the quantitation of the native compoimds, and to serve as surrogates for the assessment of 
method performance in the sample matrix. 

Most labeled compound recoveries were within the laboratory control limits demonstrating acceptable 
analytical accuracy. Where outliers were observed, the qualified samples are outlined in Table 7. 

LABORATORY CONTROL SAMPLE (LCSl ANALYSES 

LCS and/or laboratory control sample duplicates (LCSD) are prepared and analyzed as samples to assess 
the analytical efficiencies of the methods employed, independent of Scunple matrix effects. The relative 
percent difference (RPD) of the LCS/LCSD recoveries is used to evaluate analytical precision. 

For this study, LCSs were analyzed at a minimum frequency of one per 20 investigative samples and/or 
one per analytical batch. Some LCSs were analyzed in duplicate. 

Organic Analvses 
The LCS/LCSD contained all compounds of interest the compounds specified in the method. All LCS 
recoveries and relative percent differences were within the laboratory control Hmits, demonstrating 
acceptable analytical accuracy and precision, where applicable. Variability was observed between one pair 
of recoveries. All associated sample results were non-detect and would not have been impacted by the 
implied variability. 

Inorganic Analyses 
The LCS contained all analytes of interest. LCS recoveries were assessed per the "Guidelines". All LCS 
recoveries were within the control limits, demonstrating acceptable analytical accuracy. 

MATRIX SFDCE/MATRIX SPIKE DUPUCATE (MS/MSDl ANALYSES - ORGANIC ANALYSES 

To evaluate the effects of sample matrices on the extra^ction or digestion process, measixrement procedmes, 
and acctuacy of a particular analysis, samples are spiked with a known concentration of the analyte of 
concem and analyzed as MS/MSD samples. The relative percent difference (RPD) between the MS and 
MSD is used to assess analytical precision. If the original sample concentration is significantly greater than 
the spike concentration, the recovery is not assessed. 
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MS/MSD analyses were performed as specified in Table 1. 

Organic Analyses 
The MS/MSD samples were spiked with all compormds of interest. All percent recoveries and RPD values 
were within the laboratory control Umits, demonstrating acceptable analytical accuracy and precision. 

Inorganic Analyses 
The MS/MSD samples were spiked with the analytes of interest and the results were evaluated using the 
"Guidelines". AU percent recoveries and RPD values were within the control limits, demonsti-ating 
acceptable analytical accuracy and precision. 

ICP and ICP/MS SERIAL DILUTION 

The serial dilution deterrnines whether significant physical or chemical interferences exist due to sample 
matrix. A nrinimum of one per 20 investigative samples or at least one per analytical batch must be 
analyzed at a five-fold dilution. For samples with sufficient analyte concentrations (> 50 times the method 
detection hmit), the serial dilution results must agree within 10 percent of the original results. 

A serial dilution was performed on each MS/MSD sample. All results met the criteria above. 

ICP INTERFERENCE CHECK SAMPLE ANALYSIS (ICSl 

To verify that the laboratory has established proper inter-element and background correction factors, ICSs 
are analyzed. These samples contain high concentrations of alumintun, calcium, magnesitun and iron and 
are analyzed at the beginning and end of each sample analysis period. The ICSs are evaluated against 
recovery control limits of 80 to 120 percent. 

ICS analysis results were evaluated for all samples using the criteria in the "Guidelines". All ICS recoveries 
and results were acceptable. 

FIELD OA/PC SAMPLES 

The field QA/QC consisted of 4 trip blank samples, 1 rinse blank sample, and 1 field dupHcate sample set. 

Trip Blank Sample Analvsis 
To evaluate contamination from sample collection, transportation, storage, and analytical activities, trip 
blanks were submitted to the laboratory for VOC and mercmy analysis. AU results were non-detect for the 
compoimds of interest with the exception of toluene and mercury present at low concentrations. All 
associated results with similar concentrations were qualified as non-detect (see Table 8). 
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Rinse Blank Sample Analysis 
To assess field decontamination procedures, ambient conditions at the site, and cleanliness of sample 
containers, a rinse blanks was submitted for analysis, as identified in Table 1. All associated sample results 
were non-detect for the analytes of interest with the exception of some metals present at low concentrations. 
AU associated restdts with similar concentrations were qualified as non-detect (see Table 9). 

Field Duplicate Sample Analysis 
To assess the analytical and sampling protocol precision, 1 field duplicate sample was collected and 
submitted "blind" to die laboratory, as specified in Table 1. The RPDs associated with these duplicate 
samples must be less than 50 and ICQ percent for water and soil samples, respectively. If the reported 
concentration in either the investigative sample or its duplicate is less than five times the practical 
quantitation Hmit (PQL), the evaluation criteria is one or two times the PQL value for water and sod 
samples, respectively. 

AU field dupHcate results were within acceptable agreement, demonstrating acceptable sampling and 
analytical precision. 

ANALYTE REPORTING 

The laboratory reported detected results down to the laboratory's MDL for each analyte. Positive analyte 
detections less than the PQL but greater than the MDL were qualified as estimated (J) in Table 2 unless 
qualified otherwise in this memorandum. Non-detect results were presented as non-detect at the PQL in 
Table 2. 

TARGET COMPOUND IDENTIFICATION 

To miniinize erroneous compound identification during organic analyses, qualitative criteria including 
compound retention time and mass spectra (if applicable) were evaluated according to the identification 
criteria established by the methods. The organic compounds reported adhered to the specified 
identification criteria. 

CONCLUSION 

Based on this assessment of the information provided, the data produced by ALS were found to exhibit 
acceptable levels of accuracy and precision and may be used with the qualifications and exceptions noted. 
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SAMPLE COLLECTION AISTD ANALYSIS SUMMARY 
GROUNDWATER MONITORIN'G 

12TH STREET LANDPILL 
OTSEGO TOWNSHIP, MICHIGAN 

JANUARY 2013 

Page! of 1 

Ana lysis/Parameters 

Sample Identification 

GW-56393-012813-JV-117 
GW-56393-012813-JV-118 
GW-56393-012813-JV-119 
GW-56393-012813-JV-120 
GW-56393-012813-JV-121 
GW-56393-012813-JV-122 
GW-56393-012813-JV-123 
EB-56393-012813-JV-124 

GW-56393-012813-JV-125 
GW-56393-012813-JV-126 
GW-56393-012913-JV-127 
GW-56393-012913-JV-128 
GW-56393-012913-JV-129 
GW-56393-012913-JV-130 
GW-56393-012913-JV-131 
GW-56393-012913-JV-132 
GW-56393-012913-JV-133 
TB-56393-012913-JV-134 
TB-56393-012913-JV-135 
TB-56393-012913-JV-136 
TB-56393-012913-JV-137 

A 

U o o 1 s 1 .S-
.s 

Collection Collection 
§ la. m § i 1 a o 

Location Matrix Date Time o 
(1. g I-; 1 O Comments 

<{mm/dd/yyyy) (hrmiin) 

MW-109D water 1/28/2013 9:50 X X X X X X X X 
MW-105D water 1/28/2013 9:42 X X X X X X X . X 
MW-105S water 1/28/2013 ^ 11:22 X X X X X X X X 
MW-104D water 1/28/2013 13:05 X X X X X X X X MS/MSD 
MW-104S water 1/28/2013 14-25 X X X X X X X X 
MW-IOID water 1/28/2013 13:10 X X X X X X X X 
MW-IOIS water 1/28/2013 15:35 X X X X X X X X 

- water 1/28/2013 16:30 X X X X X X X X Eqtdpment Blank 
MW-102D water 1/28/2013 16:48 X X X X X X X X 
MW-102S water 1/28/2013 16:08 X X X X X X X X 
MW-107S water 1/29/2013 9:48 X X X X X X X X 
MW-108S water 1/29/2013 10:10 X X X X X X X X 
MW-108D water 1/29/2013 9:35 X X X X X X X X 
MW-108D water 1/29/2013 9:58 X X X X X X X X Field dupUcte of GW-56393-012913.JV-
MW-103D water 1/29/2013 12:02 X X X X X X X X • 
MW-106D water 1/29/2013 12-55 X X X X X X X X 
MW-106S water 1/29/2013 13:52 X X X X X X X X 

- water 1/29/2013 23:59 X Trip Blank 
- water 1/29/2013 23:59 X Trip Blank 
- water 1/29/2013 23:59 X Trip Blank 
- water 1/29/2013 23:59 X Trip Blank 

aiAa56393-Meino-19 
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ANALYTICAL RESULTS 
GROUNDWATER MONrTORING 

IZIH STREET LANDPm, 
OTSEGO TOWNSHIP, MICHIGAN 

JANUARY 2013 

Paget of6 

SitmjfJe Leetttion 
Smiiplt IdutHfieittieit 
SmupUDaU 

Semu Depth 
SA)fipre£/«VAtfofi (fietAMSU 

VolaUU Organic Cetnpeunds (VOa) 

MW-IOID 
GW'5639i-012^-JV'm 

l/iyZ013 

5cr«eH_Depf/»: f70-7!D 
66433-58933 

MW-IOIS 
Gw-sesss-onm-jv-m 

imrnz 

SentsiJOepOK (32-29) 
70235-663.35 

MW-102D 
CWS6393-(n2815-JV-12S 

T/2^13 

SereenJieptJi: (40-45) 
664A3-619.43 

MW-102S 
GW-56393-0i2S13-JV-126 

1/25/2013 

SerunJ)epat:(3.10) 
701.18-69tl8 

MW.103D 
GW-563S3^2913-;V.IS3 

1/29/2013 

SeTua_DeptJn (30-35) 
67437-63337 

AfW-KMD 
GVW639W32SI3-7V.120 

1^^023 

Stneii_DeptlL-(40-45) 
633.4a-€18,4a 

MW-104S 
(JW-56393-(n2n3-JV.m 

1/2^013 

Smenjytpth: (20-25) 
684.86-65836 

MW-105D 
GW-56393-012gl3-/V-118 

1/1^013 

SmenJIeptli: (42-47) 
66179-615.79 

Acetone «B/I- R R R R R R R R 
Benzene UR/L asou asou 0.50 U asou asou 050U 050 U OSOU 
Bromodichloromethene «R/L 030 U asou asou 0.50 u asou asou 050 U osou 
Broinofann UR/L 050 U asou asou asou 0.50 u osou 0.50 U 050 U 
Bromoaiethane (Methyl bramide) UK/L 050U 050U asou asou 050 u asou asou OSOU 
2-BDtanone (Metl^! ethyl ketone) (MEK) ug/L R R R R R E R R 
Carbon dlsulflde "il/l. 050 U asou OSOU asou 050 U asou 0.50 U asou 
Carbon tetmcModde ug/L asou asou asou asou 050 U asou 0.50 U OSOU 
Chlorobenune ug/L 0.50 U ' 050U OSOU asou 050 U 050 u asou asou 
Chlofbethene «KA. 050 U 050 U 050 U asou 050 U asou asou OSOU 

uf/L asou asou 050U asou 050U 050 U 050 U asou 
Chloramelhane (Methyl chloride) ug/L a5ou 050 U asou osou 0.50 U asou asou OSOU 

ug/L 20 U 20 U 20U 20 u 20 U 20 U 20 U 20 u 
Dtbromochloroinethane ug/L 050U asou 050U asou asou 050U asou OSOU 

"S/l- 20 0 20 U 20 U 20 u 20 U 20 U 20 u 20 U 
1,2-DlchtorobenzeDe ug/L 050U asou asou asou ^ G50U 050 U 050 u 050 U 
Lt-DlchlciobcitteDe ug/L 0.50 U asou asou asou asou 050 U • 050 U 050 U 

ug/L O.SOU asou 050 U asou 0.50 U 050 U 0.50 U 050 U 
Dkhbrodifltioramethane (CFC-12) ug/L 050 U asou 0.50 U asou 050 UJ 050 U 050 U asou 
l,l>DidaoroethAne ug/L 050U 050 u asou asou 050 U • 050 U 050 U 050 U 

ug/L 050 U asou 0.50 U asou asou 050 • asou 0.50 U 
14-Dkhloroetheiie ug/L 050 U 030 u osou asou 050 U 050 U O.SOU 050 U 
cis-14-Dichloroetheiie ug/L 050 U 050 U 0.50 U osou • O.SOU 050 U asou 0.50 U 
trans-l^-Dlchloroethene ug/L 050 U asou 0.50 U Q50U 0.50 U 050 U 050 U asou 
14-Dich]oropropane ug/L "asou 050 U 050U 050 U 0.50 U 050 U 0.50 U O.SOU 
as-14-m^a™piVFene ug/L 050 U asou 0.50 U 0.50 U 0.50 U 050 U 050 U 050 U 

ug/L 0.50 U 050 U asou asou 0.50 U 050 U 0.50 U asou 
Ethylbenzene ug/L asou asou asou asou 0.50 U 050 U 0.50 U 0.50 U 
2-Hexanone ug/L . R R R R' _R R R R 
iKtpiopyl benzene ug/L 20 u 20 U 20 U 20 U 20U 20 U 20 U 20 U 
Methyl teit butyl ether (MIBE) ug/L 050 U 050U asou asou 0.50 U OSOU 050 U 050 U 

ug/L R R R R R R R R 
Methylene chloride ug/L 20U 20 U 20 u 20U • 20 U 20.U 20 U 20 U 
Styiene ug/L 0.50 U 050U 0.50 u 050 U asou 050U 050U asou 

ug/L 050 U 050 U asou 0.50 U osou 050 U 050 U " OSOU 
Tetrachloroethene ug/L 050 U 050 U asou 050 U 050 0 050 U 050 U • asou 
Toluene ug/L dsou asou asou 050 U 050 U OSOU 050U asou 
H4-Trichlorobenzene ug/L 20 U 20 U 20 U 20U 20 U 20 U 2DU 20 U 
LLl-Trichloroethane ug/L asou asou asou asou 050 U asou 0.50 U asou 

ug/L asou asou asou 0.50 U 050 U asou 050 U 0.50 U 
"g/L asou asou asou asou 050 U asou 050 U 0.50 U 
Ug/L asou asou asou osou asou 050 U 050 U asou 

Vinyl chbride ug/L asou osou asou asou 050 U 050 U 050 U 050 U 
o-Xylene ug/L asou 050U asou asou 050 U 050 U OSOU asou 
mAp-Xylenes ug/L asou osou asou 050 U asou 050 D 0.50 U asou 

CRA056393-Maiu>-19 



TABLE 2 

ANALYTICAL RESULTS 
GROUNDWATER MONITORING 

12TH STREET lANDHLL 
OTSEGO TOWNSHIP, MICHIGAN 

JANUARY 20U 

Pa«e2of6 

Sample Loaitim MW-irao MW-1015 Anv-102D raw-tois MW-103D MW-IMD MW-104S MW-105D 
SrtSHple Idattifiartian CW.5fi39J-012«M./V.122 GW.4ffi393-0I2«3.7V-I23 GW'56399-012fl3'/V-125 GW-5fi39J-012913.A^.131 GW.5fi393-O12«3.7V-120 GW-S6393-m813-JV-m GW:56393-012813-JV-}28 
Sample Date I/2W0U 1/2S/Z013 V2S/2013 VIS/1013 1/29/2013 VZV2013 V2V2013 1/28/2013 
Sample Type 
Smeii Depth ScreenJJeptJs: CTO'TS) SereenJOeptlc (32-2S) SereaiJ)epai: (40-49 Screea_Deplli: (3-10) Saten_Pept}i: 00-35) Screen JiepUe (40-45) Street J>tpt}K 00-25) Scmn.D'pN'i: (42-47) 
Sample EJevatieii (feet AMSQ 

Utrite 
66433'58933 70235-OE3J5 664,43^9.43 70118-691.18 674.37-639.37 63348-618.48 684.86-65886 66179^79 

ug/L Q.2QV OJOU 0.19 U 0.70 V 030 V OZOU 03DV OlOU 
tig/L 0.20 U 0.20 U ai9U 0.20 U 030 V a20U O20U OlOU 
ug/L 0.20 U 0.20 U 0.19 U a20U 03OV 0.20 U 010 U OlOU 

Benzo(a)kflthncene ug/L 0.20 U a20U ai9U 0.20 U 03OV 0.20 U OlOU OlOU 
Bcnzo(a)p^KM «B/L 0.20U OIOU ai9U 0.20 U 03OV a20U 010 U OlOU 

UR/L 0.20U a2DU ai9 0 a20U a20U aiou O20U OlOU 
BenwOfrMpeiytott UB/L a20U a20U ai9U 0.20 U OlDU OJDD OlOU OlOU 

ug/L 020 U OMU ai9U 0.20 U a20U a20U O20U OlOU 
ug/L 0.20 U a20u ai9U a20u a2DU a20u O20U OlOU 

Carbozole «g/L Q.20U aiDU 0.19 u a20U 0.20 U a20U O20D OlOU 
•-ChJore-a-Diethylphenol . UR/L 0.49 U a49U 0.48 U 0.48 U 0.48 U 049 U 0.48 U 0A8U 
bl3(2-Chlon)elhyI)clher "R/T- 0.20 U (UOU 0.19 U 0.20 U OJDU OJlOU 020 U QlOU 
2-Chloiophenpl ug/L a49U a49U 0.48 U 0.48 U 0.48 U a49U 048 U 0.48 U 
Chrysene ug/'L 0200 OJOU ai9U 0.20 U 0.2DU OlOU 020 U dlOU 

ug/L OJOU a2ou 0.19 U a20U 0.20 U 030 V QlOU OlDU 
vg/L a2DU 0.20 U ai9U 0.20 U 0J20U 03OV OlOU OlOU 

3,3'-DichlorobenzIdine "R/L ZOD 10 u 1.9 U 10 u ZOU 10 u 10 U ZOU 
ug/L 0.49 0 a49U 0.48 U 0.48 U 0.48 U 0.49 U 048 U 0.48 U 

Diethyl phlhala to ug/L 0.20U a20U ai9u aiou azou OJOU 020 U OlOU 
Dimethyl phtbahte uji/L 0.20 U a2ou ai9u 0.20 U 0.20 U 0.20 U QlOU OlOU 
^Dimetbylphcfiol ug/L 33 V 5.9 U A8U 3.9 U 3.9 U 5.9 U 3.9 U 3.9 U 
Di-n-bulylphlhalflta (DBF) ug/L 030 V a20u ai9U a2ou a20u 0.20 U OlOU OlOU 
4,6-Dinitro-2-inetbylphenol "R/L XOV 10 u 1.9 y 10 u 10 u 10 U 10 U ZOU 
2,4-Dlnltrotoliiene UR/L 0.20 U a20u 0.19 D a20U a20u 0.20 U a20u OlOU 
Di-n-oc^l phlhalaie (DnOP) ug/L 0.20 U ao40} ai9U aoMj a20U O046J O20U 0.049 J 
bU(2-£lhylhexyI)i^th4late pEHF) ug/L 0.97 U a98U 0.93 U a96U a96U 0.97 U 096U 0.96 U 
Fluonntheie ug/L 0.20 U aiou 0.19 U OiOU a2DU a20U a20U OlOU 
Fluonne ug/L OOOU a2ou 0.19 U 010 u a20U 0.20 U OlOU OlOU 

ugA. 0.20 U OlOU 0.19 U 0.20 U 010 u a20u OlOU OlOU 
ug/L 0.20U a20U 0.19 u OJDU 0.20 U a2ou 020 U OlOU 
ug/L a97U a9su a95'u a98U 0.96 U a97U 096 U 0.96 U 
ug/L 0.20U aiou ai9u aiou 0.20 U a20u 020 U OlOU 

Indcno(U3^pyrene ug/L OZOU a2ou ai9U 0.20 U OlOU a20"u O20U QlOU 
Isophotone ug/L Q.20U 0.20U ai9U 010 u 0.20 U a2ou OlOU OlOU 
2-Mell7lnaphthaIene ug/L 0.20 U C.20U ai9D a2ou 0.20 U a20U OlOU OlOU 
2rMethylphenol "S/L 0.49 U a49U a48U a4su a48U 049 U 0480 0A8U 
4-Methylphenol "S/L 0.49 U a49 0 0.48 U 0.48 U a48U 049 U 048 U 048 U 

ug/L 0.20 U 0.20 U ai9u 0.20 U a20U a20u OlOU OlOU 
ug/L OJOU 0.20 U ai9U OJtOU aiou 020 U OlOU OlDU 

2-NQiDphenoI ug/L . 0.49 U 0.49 U a4su a4BU a48U 0.49 U 048 0 a48U 
ugA- a20U a20u 0.19 U 0.20 U QlOU a2ou 020 0 OlOU 
VL 0.20 U a20U 0.19 U OlOU a2ou 0:20 U QlOU OlOU 

PentBChlorophenol ug/L a97UI 0.98 DJ 0.95 UJ a96UJ 0.96 UJ 09710 09601 0.96 U] 
Phmanthiens UR/L a20u a20U ai9U 0.20 U OJDU OJOU . OlOU OlOU 
Phenol ug/L 0.49 U 0.49 U 0.48 U 0.48 U 0.48 U 0.49 U 0480 0.48 U 
Pyrene ug/L 0.20 U a20u 0.19 U 0.20 U 0.20 U OJOU O20U OlOU 
2,4,5-Tnchlonipheno] ugA- 0.49 U a49U a48U ausu 0.48 U 049 U 048 U 0.48 U 
2A6-TricWoiophenol 

prflj 

"RA- 0.49 U 0.49 U a48U a48U a48U 049 U 048 0 048 U 

Aroclor-1016 (PCB-1016) "K/L a021U 0.020 U 0.020 U aQ21U 0.021 U 0021U 0.020 U 0020U 
Araclor-iaa (PCB-1221) ug/L ao4iu 0.040 U 0.040 U ao4i u 0.041 U 0041 U 0.010 U 0.040 U 
Aiodoi-1232(PCB-1232) ug/L ao2iu 0.020 U ao20U ao2]U 0.021 U 0.021 U 0020U 0020 U 
ArocloT-1242 (PCB-U42) UR/L 0.021 D aci2ou ao2on aQ21U 0X»21 U nfwi u 0020 U 0020U 
Arocl£n<.124a(PCM248) URA. ao2iu aQ20U 0.020 U 0.021 U aoau aoau 0020 U 0.020 U 
AtDdor-1254(rcM254) ug/L 0.021 U ao2ou 0.020 U doiiu 0.021 U 0021 u 0.020 U 0.020 U 
An)dor-1260 (TCB-IZBO) ug/L 0.021 U 0.020 U 0.020 u ao2iu 0.021 U 0.021 u 0020 U 0.020 U 
Total PCBs •g/L NO ND ND ND ND ND ND ND 

CRA QS6393'Mcino-19 
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ANALYTICAL RESULTS 
GROUNDWATER MONTTOIUNC 

12TH SniEEr LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

JANVAKt2013 

Sflitipfe Leeation AfW-linD MW-IOIS MW-102O MW-1025 MW-I03D MW-304D MW-J04S MW-105D 
Sasitple IdaiUfiaitiofi GW-stiapj-dizBis-jv-izz (nV^&393^12513<7V-123 GW'56393-m2S13-p/.12S CW.56393.WZ813-JV.Ii6 CW.5S393-0I29I3.7V-131 GW.56393-oiz813./V-12fl G1V-S6393.01Z813-A'-123 (;W.56393-W281J./V-118 
Sflftipie Dot* i/2^n3 . 1/28/1013 1/1V1713 1/2^013 1/29/2W3 1/2S/2013 V24^013 1/250013 
Sanple Type 
Scnai DepUt SmntJJepHi: (70-75) Sowijleptic 02-29) Sovru.Dcpt/i.- (40-4S) 5avai_Dept/f (3-10) 5cra«»JDrptr>; (30-35) SenenJDeptk (40-45) 5creni_Deptfc 00-25) ScrTei_Depau (42-47) 
SmiipJeElevatieu ^etAMSl^ 664J3-599.33 70135-663.35 664.43-619.43 7W.18.S9I.18 67437-639.37 633^618.48 68435-65836 662.79-615.79 

Dloxiti^imtas 

L2,3/4A7AHeptachlorodlbcnzofunn (HpCOF) ug/L Q.OOOOQM5J O.OOOQ24U (1.000024 U 0000024 U 0000024 U 0.0000255 U 0.000024 U 0000024 0 
lA3.4.7,S,9-HeplachIorodiberzofimm (HpCDF) ug/L a000024U 0.000024U 0000024 U 0.000024 U 0.000024 U 0.0000255 U 0.000024 U 0.000024 0 
Total beptachlorodibeozafiiran (HpCDF) Uf/L 0.000024 U 0.000024 U 0000024 U 0.000024 U 0.000024 U 00000255 U 0000024 U 0000024 U 

uj/L O.OOOa24U 0000024 U 0.000024 U 0000024 U 0.000024 U 00000255 U OOOOQ24U 0.000024 O 
Ug/L 0.000024 U 0.000024 U 0000024 U 0000024 U OC00024U 00000255 U 0000024 U 0000024 0 

1,2,3A7,S-Hexadilorodlben2oluran (HxCDF) ug/L aoooo24n 0000024 U 0.000024 U • 0.000024 U O00C024U 00000255 0 0000024 U 0000024 0 
1A3A7,A-Hexachlorodib«[izoruran (RxCDF) ugA. 0.000024 U 0.000024 U 0.000024 U 0000024 U aOOG024U 0.0000255 U odOOQ24'u 0.000024 U 
l.L37A9-Haachloro(Ubenzofanui (HxCDF) ugA a000024U 0.000024 U 0.000024 U 0000024 U 0000024 U 0.0000255 U 0000024 0 a(XXX>24 0 

ug/L a000024U 0.000024U 0000024 U 0.000024 U 0000024 U 0.0000255U O00C024U 0000024 0 
"B/L a000024U 0.000024 U Oa00024U 0000024U 0.000024 U OOOOQ2S5U 0000024 U 00000240 

1A3A7AHcxiuddarodibenz»{vdiaxtn (HxCDD) Ug/L a000024U 0000024 U 0000024 U 0.000024 U O0(XX)255U OOOOQ24U OOOC»24U 
lA3A7>HcuchlcirodlbenzD-pdloxin (HxCDD) ug/L 0.000024 U 0000(04 U 0.000024 U 0000024 U 0.000024 U 00000235 U a000024U 0000024 0 

"B/.L 0.000024 U 0000(04 U 0000024 U 0000024 U 0000024 U 00000255 U 0000024 U 0000024 0 
Total heXBChlorodibenzo-p-dioxin (HxCDD) «B/L 0.000024 U 0000024 U 0.GQ0024 U 0000024 U 0000024 U 0.0000255 U 0000024 U 00000240 
lA3,4,6,7,8,90cUch]onKUben2ofiimn (OCDF) ug/L 0.0000141 U oooooinu aoooa48iuj 0.0000481 U 0.0000181 U 00(X)051 U 000004810 000004B1U 

ugA aooooMiu 00000481U 0000048111) 00000481U 0.0000181 U 0000051 U 000001810 00000431U 
ugA 0.000024 U 0.000024 U 0000024 U 0000024 U 0000024 U 00000255 U 0000024 0 0000024 0 . 

2,3A7,8-PeiiLichioradibcnzofiiraii (PcCDF) • «R/L 0.000024 U 0.000024 U OOOOQ24U 0000024 U 0000024 U 001X10255 U O000Q24O 0000024 0 
Total penUchloradibenzoIuran (PeCDF) ugA a000024U 0.000(04 U 0000024 U 0000024 U 0000024 U 00000255 U 0.00C024O 0.000024 0 ; 
l,2,3,7A-Pentachloiodibenzo-p-dloxiio (PeCDCO ugA 0.000024 U 0000(04 U 0000024 U 001X1024^ 0000024 U 0.0000255 U 0000024 U 0000024 0 
Total pcnlachloiodlbenzo-p-dkixin (PeCDITl ug/L a000024U OOOOQ24U a000024U . 0000024 0 0.000024 U 0.0000255 U 0000024 0 0.000024 0 1 

Ug/L aooooomu 000000481U 000000481U OOOOOOtfl U 0.00000181 U 00000(S1U 0.0(X)001S1U 0.00000481 U 1 
2,3,7ATetrach!orodibeim}funn (TCDF) ug/L 0.00000481 U 000000481U Q.(xiooom\j 0.(XXX)O481 U 0.00000181 U 00000051 U 0.00000481 0 0000004810 
2A7ATelr«chIotodibenzo-p-cltoxln (TCDD) ug/L 0.000001B1 U 000000481U o.oaoooi0iu OOOCXXMSl U 030000831U 00000051U 0.00000181 U 0.(XXXXI481 0 
Total letrachbrodibenzo-p-diaxln (TCDD) ug/L C.OOOG0481U 0000004S1U 00000(U81U 000000481U 0.00000831 U 00000051U 0000004810 0000004810 

Metnis 

Aluminum "S/L 2S3 102 1.5J LSI 11 43 18 83 
Antimony "B/L 0.05 U 0.05 U aosu 0.05 U aosu O05U 005 0 003) 
Areenic "B/L OJOJ 0J7J 0.18 J 0.20 J 0.16 J OiSJ 033 J 026) 
Buium UB/L 78.2 77J 727 803 64.5 ' 69.7 73.6 79.2 
Beryllium "S/L ao2ou 0020U 0.020 U 0.020 D 0.020 U 0020 U 0020 0 0.020 U 
Cadmium "B/L 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0020U 0020U 0.020 U 
Chromium UgA 1.16 U 105 CL87 0.78 079 LOS 6,95 L26 
Cobalt ug/L CL2S0 0.166 0113 0212 0.136 0.137 0.150 0.166 
Copper ug/L 0.86 0.62 a45 067 036 032 031 069 

UgA 10 u 10 U lOU 10 U lOU 10 U 10 O 10 U 
cyanide (total) UgA 10 u 10 U 10 U 10 U 10 U 10 U 10 0 10 0 
Iron ug/L 202 UO 200 U 133) 20.0 U 193) 1L9) 517 
Lead «B/L 0.265 O077 0020U 0.042 0.020 U 0012 0020U 0.090 
Mefpiesium Qfi/L 23900 24000 22400 11700 22300 22900 23100 23600 
Monfpnese ue/i. 6.53 022 006 523 ao8 066 039 138 
Mercury UR/L 0.00136 0.001 U OOOlU 0.001 U 0.001 U OOOlU OOOlU OOOlU 
Nickel UR/L 191 157 2J7 172 237 130 127 170 
Selenium URA. 0-4] 05J 04) 0.5 J 04] 0.5) 0.4J 0.4 J 
SUver URA- 0.027 0.020 U 0020U 0.020 U 0020U 0020U 0.020 0 0020 0 
Sodium ^ UR/L 24500 21700 20(X)0 18500 18700 20900 20800 21100 
Thalliiun UgA 0.020 U O02DU acaou a022U 0020 U 0020 U 00200 0.020 U 
Vanadium ug/L 043 066 033 022 025 035 036 037 
Zinc UgA 180 L24U 057U 106 L89 1.40 1.58 5.46 

Notes: 
U Not detected et the Bssodetedicportln]; limit 
J Esdmeted concentration. . 

VJ Not delected; •ssoclaledraporlini; limit Is estimated 
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TABLE2 

ANALYnCAL RESULTS 
GROUNDWATER MONITORING 

12TH STREET LANDHLL 
OTSEGO TOWNSHIP, MICHIGAN 

JANUARY 2013 

P«jlo4or6 

Smttpit Location 
Smrple Identifiaiiim 
Smph Date 
SmnpfeType 
Sereoi Depth 
SnnpleVaxttiott (futAMSt^ 

MW-IOSS 
GWJ6393^IU13.7V-115 • 

vmnz 
ScFBci/(S-li) 

699.89-687J9 

MW-VJ6D 
GW-5fi353^I29I3.JV.132 

vmm 
SaeetCDepOL (40-«5) 

€64.66-620.66 

MW.1065 
GIV^£393.012913.JV-133 

•1/2SI/20J3 

Scnai^Deptie(2-3) 
m.89-69Z89 

MW-IOTS 
GW-56393-Oimi-JV-127 

1/2S/2013 

Scrwu_D«ptf« (8-13) 
635,76-68X76 

MW-IOSD 
GW.6fi393.0I29I3./V..129 

T/29/20U 

Sam_Depat: (40-45) 
663J9-618J9 

MW-108D 
GW-SS393-012913-JV-130 

• im/itnz 
DtipUenU 

SiTee»J>eptIt: (40-45) 
663.39-618^9 

MW-108S 
aW-S6393-012913-JV-128 

V2S^013 

SentnJ)tpt7K(Z-9) 
7tn.31-692.32 

MW-mD 
GV/-$6393.m2n3-jy-n7 

V2B/2013 

Sentajlepai: 02-17) 
689^-66641 

VoteWo 0*j«nfc CoHjpeiwute (VDC»> 

Acetone "K/L R R R R F R R R 
Benzene ug/L osou asou 030 U asou 0.50 U asou O.SOU asou 

US/L 0.50 U 030 U asou asou OSOU Q30U 030 U asou 
Bromofonn «E/L OSOU osou OSOU osou asou asou 030 u asou 
Bnrniomethene (Methyl bnunide) UK/L 030 U 030 U 030 U 0.50 u 030 U aso u 0.50 U OSOU 
2-BulAnoiie (Methyl ethyl kdone) (MEK) US/L R R R R s R R R 
Carixm disulfide Dg/L 030 U osou asou asou osou 0.50 U 030 U 030 U 
Carbon tetndiloride US/I- 030 U 030 U 030 U asou asou Q30U 0.50 U asou 
Chlorobenzcne UR/L 030 U 030 U 030 U asou 030 U 030 U 0.50 U 030 U 
Chlotoethute u«/I- 030 U OSOU 030U 0.50 u 030 U 030 U asou • arau 

«K/L 030 U osou 030U 0.50 u 030 U 030 U 0.50 U 030U 
ug/L 030 U a07GJ ai2j 030 U asou a30u asou asou 

l,2-DibToino-3-chIoropcopana (D6CF) UR/L 20 U 20U 20U 20 u 20 U 20 U 20 U 20 U 
Dibromochloromethaae Ufi/L 0.50 U 030 U osou asou asou asou asou asou 

ug/L 20 U 20 U 20 U 20 U 20 U 20 U . 20U 20 U 
1,2-Dichlorobenzene uR/1- 030 U 0.50 U 030 U asou asou asou asou 030 U 
l^Dlchlocobanzene UR/L asou OSOU 030 U asou asou 0.50 U 030 U asou 

UR/L 030 U 0.50 U osou osou asou 030 U 030 U OSOU 
Dichlorodifluoromethane (CFO-12) UR/L 030 U OSOU] 030 UJ 030 UJ 030 UJ 030 UJ OSOU] asou 

ug/L 030 U asou osou 0.50 U ai2j aioj 030 U asou 
1,3-Dichloroc thane ug/L 030 U , 030 U 030U asou OSOU 030 U 030 U asou 
lA-Dkhloroetbene ug/L 030 U asou osou asou OSOU asou 030 U asou 
ds-U-Dichloroethene UR/L 030 U asou 030 0 ' 030U asou asou 030 U asou 
l«nvl,2-DichIi>roelhene «S/L 030 U asou 030 U asou asou asou OSOU 0.50 u 

UR/L 030 U 0.50 u 0.50 U asou 0.50 u 0.50 U 030 U asou 
cls-l,3-DlchloroprDpene ug/L 030 U 0.50 U . 030U asou asou 0.50 U 030 U asou 
trans.l,3-Dkh]oropcopene ug/L 030 U 0.50 u 030 U 030 u asou 0.50 U 030 U 030 u 
Ethylbenzene ug/L 0.50 U 0.50 u 030 U asou asou 0.50 U asou 030 U 
2-HeJaiu)re ug/L R R R R R R R R 
Isopropyl benzene ug/L 20 U 20U 20 U 20 U 20 U 20U • 20 U 20U 
Methyl (ert butyl ether (MTBE) UR/L 0.50 U 0.50 U asou asou asou OSOU 030 U . Q30U 
4-Methyt-2-peiitanoiie (Methyl Isobu^l ketone) (MSK) ug/L R R R R R R R R 
Methylene chloride uj/L 20 U 20 U 20U 10 u 20 U 20U 20 U lOU 
Styreoe Ug/L 030 U 030 U asou 030 U asou asou asou 03DU 
lri;L2-TetnchIoroethane ugA. 030 U asou osou 030 U asou O.SOU asou 030 U 
Tetraddoroethifne ugA- 030 U asou C30U 030 U asou 0.50 U asou 030 U 
Toluene ug/L 030U . 0.50 U asou 0.50 U 0.50 u 0.50 U asou 030 U 
l,^4^Trlchlo^obenzene URA- 20U 20 U 20 U 20 U 20 U 20 U 20 u 20 U 
l,Ll'Trichloroe thane ug/L 0.12 J 0.50 U 030 U 030 U ai2j 0.13 J asou OSOU 
lAJ^Trichloroelhaite ug/L 0.50 U 0.50 u 0.50 U OSOU asou 0.S0U asou 030 U 

ugA. 0.50 U 0.50 U 030 U OSOU asou 030 U asou 030U 
TrichlnrefluorometheTie (CFC-ll) ug/L asou 0.50 U 0.50 U 030 U 030 u 030 U 030 u 030U 
Vinyl chloride UR/L asou 030 U . 030 U 030 U osou asou asou 030 U 
o-Xylene UR/L asou 030 U 030 U G30U asou asou asou OSOU 
Didcp-Xyhnes UR/L 0.50 U 030 U 030 U 030 U asou asou asou 030 U 
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TABLE2 

ANALYTICAL RESULTS 
GROUNDWATER MONTrORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

JANUARY 2013 

Pa{^5of6 

Smirple Loaition AfiV-JOSS A1W-106D M1V-I06S MW-MTS MW-108D MW-108D MlV-1065 MW-109D 
Sample Idartification CW-SS393-012«3.fl'.lM CW^6593-0I2913-7V-132 GW-S€393^tmi3-JV.133 CW-S6393-0I2913-;V-127 GW-S6393-Oim3-JV-129 GW-S6393-n2S13-P7-130 GW.56393.012913-/V-138 • CW-S6a9J-0I2513-7V.117 
Saitple Date V18/2013 V23/2Sn3 1/2SI/2013 V24^013 1/29/2013 1/29/2013 1/29/2013 1/28/2013 
Satitple Type Dupliente 
Soteti Depth ScnaiJ)eptic(S.12i SaeettJ)epac (40^ Sereai_Depdi: (2-9) SereaiJDepUB (8-13) Saeoi_Deptf>: <40-45) Saeeijkpllc (40-45) Sotfli^DeptfB (2-S> SeneM_DeptlK (21-27) 
Saiiipit Elevation {feetAMSU &S.89'W.6S 664.66-620.66 7(fL89-692S9 695.76-692.76 663J9-518J9 663J9-618.39 70122-69132 689.tl-666M 

Smii-Volatile Organic Canpounds (SVOCs) 

ug/L aiou C20U 020U 020 U • 020 U Q20U 02DU azoo 
AceMpblhylcfic UR/L 020 U • 0.20 U 020 U 020 U 020 D 020 0 0200 0200 
AnlhnicEne UR/L O^U 020U Q20U 0.20 U 020U 020U 02DU 020 O 
Beiizo(ii)ui(hrBCene ug/L 0.20 U 0.20 U O20U 020 U 0.20 tr 0200 020U 0.20 0 
Benzo(a)pyTene US/L 0J2DU ' 0.20 U 02QU 020 U 0.20 U 020U 0.20 U 0.20 0 
Benzp(b)nuoruilhene "R/1- OJOU 020 U O20U 020 U 020 U 020 U 020 0 0.20.0 
Benzo(]^')p«ylcne UR/L 0.20 U 020 U 020U Q20U 020 n OZOU 0086] 020 O 

ng/L 0.20 U 020U O20U Q20U 020 U 020 U 0.20 0 azoo 
Butyl benzylphlhalAte (BBP) ug/L 020 U O20U 020 U O20U 020 U 0201/ 020 0 0200 
Cvbazole "R/L 020 U OTOU O20U 020U 0.20 U 020 U D20U azoo 
4-Ch]on>3-inethy}phenoI ug/L 049 U O.WU 048 U 0.49 U 0.49 U 0.48 U 0490 0.48 0 
bis(2-OiloroelhyI)elher UR/L 0.20 U 020 U 0.20 U 0.20 U 020 U 020U 020 U azou 
2-Chlorophenol ug/L 0.49 U 050 U 048 U 0.49 U 0.49 U 048 0 049 O 0.48 0 
Chiysene ugA. a20U O20U 020 U 020 U 020 U 0.20 U 020 0 0.20 0 

ug/L 020U 020 U. O20U 0.20 U O20U a20U 0200 0.20 U 
Dibenzofunui ug/L a20u 0.20 U 020 U 020 U 020 U 0.20 U 020 0 0.20 O 

ug/L zou ZOU ZOU . ZOU ZOU ZOU ZOO ZOU 
2,1-DlchlorDphenol ug/L 0.49 U 020 U 0.48 U 0.49 U 0A9U 0.48 U 0.49 U 0.48 O 
Diethyl phthalate Ug/L a20u 0.2DU, 020 U 0.20 U .020U a20u O20U 020 0 
Dimethyl phthalate ug/L 02DU 0.20 U 020U 020 U 020 U 020U 020 0 azoo 
^Dlmethylphenol ug/L 3.9 U 4.0 U 3.9 U 3.9 U 3.9 U 3.9 0 3.9 U 3.9 U 
Di-n^tylphtfulate (DBF) ug/L Q20U 0.20 U Q20U 020 U a20U 020U 0200 020 U 
4,6-Diniti6-2-mctt7lphenol ug/L ZOU ZOU ZOU ZOU ZOU ZOU ZOO ZOU 
2,4-DJiulTt) toluene QR/L 020 U OZOU 020 U Q20U O20U • 0.20 U 02DU 0.20 0 
Dl-n-octyl phttubte PnOF) ug/L fl20U 020 U O036J 0.083 J 020U 0.20 U 020 U 020 U 
bls(2-ElhyIhexyl)phthalate (DEHI^ ug/L 097 U" 099 U 096 U 097 U 0.98 U 0.96 U 1.6 0.96 U 
Flueranthene «g/L 0.30 U 020U O20U 020U 020 U O20U 020U 020U 
Fluoiene ug/L 020U 020 U a20U 0.20 U 020 U 020 U 0200 azoo 
HexBChlorabcnzene ug/L 020 U Q2DU 020 U 0.20 U 020 U 02DU 0200 020 O 

ug/L a2DU 020U 0.20 U 020 U 020 U 02DU 020 U 020 0 
UR/L a97U a99U 0.96 U 097 U 0.98 U 096U 0.97 U 0.96 U 
UR/L Q.20U 020 U 020U 0.20 U 020 U 020 U 020 U OZOU 

lndBno(l,%S<d}pyrene ug/L 020 U 020 U 0.20 U O20U 020 U Q2DD O20U 0200 
bophorcme ug/L Q20U 020U Q20U 020 U 020U 020D 020 0 020 D 

npJL 020 U OZOU a20U 020U 020 U O20U 020 U 020 0 
2J^ylphenol • ug/L a49U OSOU 048 U 049 U 049 U 048 0 0.49 U 0.48 U 
4-Methylphenol ug/L 049 U 030 U 048 U 049U 0.49 U 0.48 U 0.49 U 0.4SO 
Naphthalene ug/L 02DU 020 U 020U 020 U 020 U 020 0 0.20 0 0200 
Nitrobenzene ug/L 0201/ 020 U 020 U 020 U 020 ii 0.20 0 020 0 Q20O 

ug/L 0491/ OSOO 048 U 049 U 0.49 U 048 U 0.49 0 0480 
ug/L 020U G20U 020U OTOU 020 U 020 U 0.20 0 020 0 

N-Nitrosodiphei^lamine ug/L 020 U 020U 020 U O20U 020 U 020 U 020 0 0200 
ug/L 0.97 UJ 099117 0.96 m 0971/7 0.98 UJ 0.96 UJ 0.97 OJ 096 UJ 
ug/L 0201/ 020 U 020 U O20U 0.20 U 0.20 U 020 U 0200 

Phenol UR/L . 04911 050U 0.48 U 049 U 0.49 U 048U 0.49 0 0.48 U 
Pyrene ug/L 020U 02DU 030 U 0.20 U 020 U 020 U 020 0 0.20 U 
2AS-TrichlonphenoI ug/L 049 U OSOU 0.48 U 049 U 049 0 0480 a49 0 048 0 
2,4,6-TridilwopheiioJ 

PCBt 

ug/L 049 U O50U 6.48 U 0.49 U 049 U 0480 a49 0 048 0 

ArocIor-lOlfi (PCB-1016) ug/L 0020 U 0.020 U 0020U 0.021 U 0020 U 0.021 U aoziu 0020 0 
Aroclar-1221 (PCB-1221) ug/L OJUOU 0040 U 0B4OU 0041U 0.040 U 0042 0 ao4iu O/MOO 
Arocloi-1233 {PCB-1232) ug/L 0020 U 0(00 U 0020U OOZIU 00200 OOZIU ao2iu 0.0200 
Aiodor-1242 (PCB-1242) ug/L 00201/ 0020 U 0020 U 0021 U OG30U O021U aozi u 0.020 0 
Afqdar.l24S (PCB-1248) ug/L 0.020 U OQ20U 0020 U 0021 U 0020 U o.onu ao2iu 0.020 0 
AnKlor-1254 (FCB-12S4) ug/L 0020U 0.010 J 0011J 0031U 0.020 U oonu aoziu 0.020 0 
Aiodor-1260 (PCB-1260) uR/L 0020 U 0020U 0020U OOZIU 0.020 U OQZIU • aoziu 0.020 O 
Total PCBs «R/L ND OOlJ OJJllJ ND ND ND ND ND 
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TABLE2 

ANALYTICAL RESULTS 
GROUNDWATER MONITORING 

J21H STREET LANDHLL 
OTSEGO TOWNSHIP, MICHIGAN 

JANUARY 2013 

P.Be6c»f6 

Saaplt LocotieR MW.105S MW.106D MW.M6S AfW-IOTB MW-IMD AfW-308D MW-308S Mw-mo 
SmipU IJmhJieatien GW^639S^28i3-JV-tl9 GtV-56393-(n2913>7V.lJ2 CW-56a93-0J2913-/V-i33 CWJ6393-012913-/V.12r CW-66393-M2913-A'-129 GW-66393-O129I3-A'-I^0 CW:56393-012913-/V-128 GW.S6395Un2Bt3-jy-117 
Smtph Data 1/2ia013 1/2^013 V2Sm3 Vmots V2S/2m 1/2S/2n3 T/2$/2m VW2.n3 
SmnplaTlfpe DuplitaU 
Satan DapUi StJteitJJepde (5-12) Smji_DtptlL (40-45) Senei_DeptJc(Z-9) Scru»_Dcpf/i: (8-19> Soren_PeptIt: (40-45) SenanJJaptJe (40-45) Satan J)eptlu (2-9) SatmJDeptlK (22-27) 
Soni;>/eEreDit(io» (feetAMSL) 664.664120.66 7n.eS-692.S9 695.76^8176 663.39-61839 663J9-61SJ9 701J2.692J2 689.41.666.41 

Dtoxiu^urans 

l,Z,3A6,7>-Heptachlorodll)enzoftiran (HpCDF) 0.000024U 00000245 U 0300024 U 0.000024 U 0.000024 U 0.000024 0 0000024 U 
l,2,3A7,8,9-HcptadibrodibenzDrunn (HpCDF) "K/l. 0.CK)0a24U 0.0000245 U 0.000024 U 0.000024 U 0.000024 U 0.000024 U 0000024 U 0000024 U 
Total beptachlorodibenzofuran (HpCDF) "RA 0.000024 U 00000245 U . 0.000024 U 0.000024 U 0.000024 U 0.000024 U 0.000024 U 0000024 U 

URA- 0.000024 U 0.0000245 U a000024U 0.0Q0024U 0.000024U 0.000024 U 0.000024 U 0.000024 U 
Total heptachloiodlbenzo-pdioxln (HpCDD) usA^ a000Q24U 0.0000245 U a000Q24U 0.000024 U 0000024 0 O.OOOQ24U 0,0000035) 0000024 U 
1,2,3,d,7,S-Hexachlorod[bcnzofuran (HxCDpj "R/L aOOOG24U 0.0000245 U a000Q24U 0000024 U 0.000024 U 0.000024 U 0.000024 U 0000024U 

ug^L 0.000024 U 00000245 U aoOOQ24U aOOOQ24U 00000240 ' 0.000024 U 0000024 U OOOOQ24U 
lA3,7A9-HexachlarodlbenzD/unn (HxCDF) ug/L O.OOG024U a0000245U 0300021U 0000024 U 0000024 0 0000024 U 0000024 U 0000024 U 
2^,d,6,7>Hexachkm»UbenzDftiran (EbCDF) ug/L aOOOC24U 00000245U 0.000024 U 0000024 U 0000024 0 0.000024 U 0.000024 U 0000024 U 

ug/L a000024U 00000245 U 0300024U 0000024 U 0000024 0 0.000024 U 0.000024 U 0000024 U 
lA3,4,7>^HexachIorodibens>p-(lio}dn (HxCDD) ug/L 0.000024 U 00000245 U aOOOQ24U OG00024U 00000240 0.000024 U 0.000024 U 0000024 U 
1 A5A7,«.HQMchlorodib«n20.p-diGXm (HxCDD) OR/L 0JX>0Q24U 6.0000245 U aocioaz4u 0.000024 U OOOOQ24U 0.000024 U 0.000024 U 0000024 U 
1 A3,7A9'Hexacfalaiodlbenzo-p-diojdri (HxCDD) Ug/L aOOOQ24U .00000245 U O.OOOQZ4U 0.000024 U 0000024 U 0.000024 U 0.000024 U 0000024 U 

«RA aoooa24U '6.0000245 U 0.000024 U 0.000024 U 0000024 U 0.000024 U 0000024 U 0.00000195 ) 
lA3A6,7A9^«a«ddoiodIbisn2pfunm (OCDF) ug/L aooci04Siu -0000049111 aooooisiuj 0.0000481 U] 000001810 0.0000481 U 00000481U 0.0000481 U 

UR/L aooocunu 0.00004911) aoooomii) 0000048111) 0.00004S1U OOOOCUSIU OOOOQ294J 0.00001S1U 
1,2,3,7,S^PentachlOTodibenzDluran (PeCDF) Og/L O.OOGQ24 U 00000245 U 0300024 n 0000024 U 0.000024 0 0.000024 U 0.000024 U 0000024 U 
2,3A7,8>PenbchiofodlbenZDfuran (PeCDF) ug/L 0.000024 U 0.0000245 U 0300024U 0.000024 U 00000240 0.000024 U 0.000024 U 0000024 U 

ug/L a000024U .. 00000245 U 0300024U 0.000024 U 00000240 0.000024 U 0.000024 U 0.000024 U 
lA3,7,8-FentachbiodibenzD-p^Iioxin ffeCDD) ug/L 0.000024 U 00000245 U 0.000024 U 0.000024 U 0000024 U 0.000024 U 0.000024 U 0000024 U 
Total pentachlotodibenzcvp-dloxln (PeCDD) Ug/L 0.000024 U 0.0000245 U 0.000024U 0.000024 U 0000024 U 0.000024 U 0000024U 0000024 U 
Total tetmchlorodlbenzofaran (TCDF) ug/L O.OD0004fil U O.OOOOGSS7U aooopoifliu 0.00000481 U O.OOOOWS1U 0.00000181 U 0000004S1U 000000481U 
2,3,7,S^TetmchlorDdlbenznfuran (TCDF) ug/L 0.00000431 U 0.00000537 U a000004BlU O.OOOOO'iSl U OOOOOCUSl u 0.00000181 U 0.00000181 U 000000481 U 

"R/L 0.000004SiU 0.0000056 U aooooa677U 000000481U 0.00000181 U 0.00000481 U OD0000181U . 000000481 U 
ug/L 0.000004S1U 0.0000056 U a00000677U 0.00000481 U 0.00000481 U 000000161U 0.00000181U 000000181U 

Metals 

ugA- 1.0 J 2.1 Z7 14 11 L5) 68Z 23 
Antimony UR/L 0.05 U ao7 Iffi 003) O03J 0.03 J 0.09 0.03 J 
Aisenlc ug/L ai9j (L23J A25 ' &69 1.74 L57 080 01)9 J 
Bailam ug/L 115 . 79.6 301 161 271 269 37.0 83.4 
Beryllium UR/l- 0.020 U 0.020 U aCQOD 0020 U 0.020 U 0020 U 0.022 U 0020U 

ug/L ao2ou 0.020 U aii2 0020 0 0.020 U 0.020 U 0.020 U 0020U 
Chronuum UR/L 1.10 L19 149 127 086 097 109 L20 
CobaU ug/L 0320 0.131 0368 0591 0524 0J14 0344 0148 
Copper "R/L 0.62 0.57 5.40 062 0.50 052 1.92 076 
Cyanide (amenable) UR/L 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
Cyanide (total) ug/L lOU • 10 U 10 U 10 U 10 u 10 U 10 U 10 U 
Iron ug/L 53.8 33) 3370 10600 403 365 1140 200 U 
Lead ug/L 0.020 U 0.020 U 0.027 U 0.030 U 0.020 U 0.020 U 0867 O.O20U 
Magnesium "S/L 29500 23600 39200 28000 24500 24400 4220 23900 
Manganese ug/L 67.0 aio 131 801 209 2U 3S.2 007 
Mercury ug/L 0.001 U 0.001 u 0.00777 0.001 U 0.001 U 0.001 U 0.0038 0.001 U 
Nickel ug/L 3.01 156 7.87 4.61 198 3.07 L87 3.07 
Selenium ug/L a4) 03) 0.7) 04) 03) 0.4) 1.0 U 03) 
Silver ug/L O.Q20U 0.020 U 0.020 U 0.020 U 0.020 U 0020 U 0.020 U 0.020 U 
Sodium "R/L 24600 22600 12800 18500 . 29900 30000 3810 22700 
ThaiUum «S/L a020U a020U 0.020 U 0020 0 0.053 0051 0.020 U 0020U 
Vanadium ug/L 034 033 a59 068 0.24 0.28 L32 035 
Zinc ug/L 1.66 L34U 174 109 1.02 U 1.66 3.29 121 

Notec 
U 
J 

UJ 
R 

Not detected at the astoclaled reporting liinit. 
Estimated concentration. 
Not delected; usodaled rqxirtlnB limit is esttmaled. 
Rejected. 

CRA 056393-Idemo-19 



TABLE 3 

ANALYTICAL METHODS AND HOLDING TIME CRITERIA 
GROUNDWATER MONITORING 

12TH STREET LANDHLL 
OTSEGO TOWNSHIP, MICHIGAN 

JANUARY 2013 

Page 1 of 1 

Holding Time 

Paramst^ 

TCLVOC 

TCLSVOC 

PCB 

TAL Metals (except Al, Fe, Mg, Na) 
Metals - Al, Fe, Mg, Na 
Meroiry 

Cyanide (Amenable) 

Cyanide (Tot^) 

Dioxins/Fvirans 

Method ^ 

SW-846 8260 

SW-8468270C 

SW-846 8082 

SW-846 6020 
SW-846 6010B 

EPA 1631 

SW-846 9012 

SW-846 9012 

SW-846 8290 

Matrix 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Collection to 
Extraction 

(Days) 

30 

Collection or Extraction 
to Analysis 

(Days) 

14 

40 

• 40 

180 

28 

14 • 

14 

•45 

Notes; 
SW-846 "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods", SW-846, Third Edition, 1986, with subsequent revisions. 

EPA Environmental Protection Agency 

CKA056393-Memo-19 



TABLE 4 

QUALIFIED SAMPLE RESULTS DUE TO OUTLYING INITIAL CALIBRATION RESULTS 
GROUNDWATER MONITORING 

12TH STREET LANDHLL 
OTSEGO TOWNSHIF, MICHIGAN 

JANUARY 2013 

Page 1 oil 

Parameter 

VOCs 

Analyte 

2-Butaiione 

Calibration 
Date 

1/30/13 

Correlation 
Coefficient 

0.011 

VOCs 2-Hexanone 1/30/13 0.029 

VOCs 4-Methyl-2-pentaiione 1/30/13 0.038 

VOCi Acetone 1/30/13 0.022 

Associated Qualified 
Sample ID Result Units 

GW-56393-012813-JV-117 R 
GW-56393-012813-JV-118 R 
GW-56393-012813-JV-119 R 
GW-56393-012813-JV-i20 R 
GW-S6393-012813-JV-121 R 
GW-56393-012813-JV-122 R 
GW-56393-012813-JV-123 R 
GW-56393-012813-JV-12S R 
GW-56393-012813-JV-126 R 
GW-55393-012913-JV-127 R 
GW-56393-012913-JV-128 R 
GW-56393-012913-JV-129 R 
GW-56393-012913-JV-130 R 
GW-56393-012913-JV-131 R 
GW-56393-012913-JV-132 R 
GW-56393-012913-JV-133 R 

GW-56393-012813-JV-117 R 
GW-56393-012813-JV-118 R 
GW-56393-012813-JV-119 R 
GW-56393-012813-JV-120 R 
GW-56393-012813-JV-121 R 
GW-56393-012813-JV-122 R 
GW-56393-012813-JV-123 R 
GW-56393-012813-JV-125 R 
GW-56393-012813-JV-126 R 
GW-56393-012913-JV-127 R 
GW-55393-012913-JV-128 R 
GW-56393-012913-JV-129 R 
GW-563934)12913-JV-130 R 
GW-56393-012913-JV-131 R 
GW-56393-012913-JV-132 R 
GW-56393-012913-JV-133 R 

GW-S6393-012813-JV-117 R 
GW-56393-012813-JV-118 R 
GW-56393-012813-JV-119 R 
GW-56393-012813-JV-120 R 
GW-56393-012813-JV-121 R 
GW-5'6393-012813-JV-122 R 
GW-56393-012813-JV-123 R 
GW-56393-012813-JV-125 R 
GW-56393-012813-JV-126 R 
GW-56393-012913-JV-127 R 
GW-56393-012913-JV-128 R 
GW-56393-012913-JV-129 R 
GW-56393-012913-JV-130 R 
GW-56393-012913-JV-131 R 
GW-56393^012913-JV-132 R 
GW.56393-012913-JV-133 R 

GW-56393-012813-JV-117 R 
GW-56393-012813-JV-118 R 
GW-56393-012813-JV-119 R 
GW-56393-012813-JV-120 R 
GW-56393-012813-JV-121 R 
GW-56393-012813-JV-122 R 
GW-56393-012813-JV-123 R 
GW-56393-012813-JV-125 R 
GW-56393-012813-JV-126 R 
GW-56393-012913-JV-127 R 
GW-56393-012913-JV-128 R 
GW-56393-012913-JV-129 R 
GW-56393-012913-JV-130 R 
GW-56393-012913-JV-131 R 
GW-56393-012913-JV-132 R 
GW-56393-012913-JV-133 R 

Notes: 
R Rejected. 

VOC Volatile Organic Compounds. 



TABLES 

QUALIFIED SAMPLE RESULTS DUE TO OUTLYING CONTINUING CALIBRATION RESULTS 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

JANUARY 2013 

Page 1 of 1 

Parameter Analyte 

VOCs Dichlorodifluoromethane 

SVOCs Pentachlorcphenol 

SVOCs Pentachlorophenol 

Calibration Associated Qualified 
Date RSF %D Sample ID Result Units 

2/5/13 - 30 GW-56393-012913-JV-127 0.50 UJ ug/L 
GW-56393-012913-JV-128 0.50 UJ ug/L 
GW-56393-012913-JV-129 0.50 UJ ug/L 
GW-56393-012913-JV-130 0.50 UJ ug/L 
GW-56393-012913-JV-131 0.50 UJ ug/L 
GW-56393-012913-JV.132 0.50 UJ ug/L 
GW-56393-012913-JV-133 0.50 UJ ug/L 

2/11/13 33 GW-56393-012813-JV-117 0.96 UJ ug/L 
GW-56393-012813-JV-118 0.96 UJ ug/L 
GW-56393-012813-JV-119 0.97 UJ ug/L 
GW-56393-012813-JV-120 0.97 UJ ug/L 
GW-56393-012813-JV-121 0.96 UJ ug/L 
GW-56393-012813-JV-122 0.97 UJ ug/L 
GW-56393-012813-JV-123 0.98 UJ ug/L 
GW-55393-012813-JV-125 0.95 UJ ug/L 
GW-56393-012813-JV-126 0.96 UJ ug/L 
GW-56393-012913-JV-127 0.97 UJ ug/L 
GW-56393-012913-JV-128 0.97 UJ ug/L 
GW-56393-012913-JV-129 0.98 UJ ug/L 

2/12/13 27 GW-56393-012913-JV-130 0.96 UJ ug/L 
GW-56393-012913-JV-131 0.96 UJ ug/L 
GW-56393-012913-JV-132 0.99 UJ ug/L 
GW-56393-012913-JV-133 0.96 UJ ug/L 

Notes: 
Not applicable. 

%D Percent difference. 
KEIF Relative response factor. 

CRA a5e393Memo-19 



TABLE 6 

QUALIFIED SAMPLE RESULTS DUE TO ANALYTE CONCENTRATIONS IN THE METHOD BLANKS 
GROUPTOWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

JANUARY 2013 

Page 1 of 2 

Parameter 

SVOCs 

Anahjte 

bis(2-Ethylhexyl)phthalale 

SVOCs Butyl benzylphthalate 

VOCs 

VOCs 

SVOCs 

Chloroform 

Chloroform 

Diethyl phthalate 

SVOCs Dl-n-butylphthalate 1/31/13 

Metals 

Metals 

Zinc 

BerylEum 

Ajialysis Blank Original Qualified 
Date Result» Sample ID Result Result Units 

1/31/13 0.14' GW-S6393-012813-JV-117 0.14 J 0.96 U ME/L 
GW-563934)12813-JV-118 0.31 J 0.96 U Pg/L 
GW-56393^12813-JV-119 0.22 J 0.97 U Mg/L 
GW-S63934112813-JV-120 0.18 J 0.97 U Mg/b 
GW-56393-012813-JV-122 0.13 J 0.97 U Mg/b 
GW-56393-012813-JV-123 0.26 J 0.98 U Pg/b 

. GW-56393-012813-JV-125 0.26 J 0.95 U Pg/b 
GW-563934)12913-JV-127 0.31 J 0.97 U Pg/b 
GW-S6393-012913-jV-130 0.15 J 0.96 U Pg/b 

,GW^63934)12913-JV-132 0.18 J 0.99 U Pg/b 
GW-56393-012913-JV-133 0.51 J 0.96 U Pg/b 

1/31/13 0.034 GW-56393-012813-JV-117 0.023 J 0.20 U Pg/b 
GW-56393-012813-JV-118 0.026 J 0.20 U Pg/b 
GW-56393-012813JV-120 0.027 J 020 U Pg/b 
GW-S6393-012813.JV-122 0.021 J 020 U Pg/b 
GW-56393-012813JV-125 0.028 j 0.19 U Pg/b 
GW-56393-012913-JV-132 0.028 J 020 U Pg/b 

2/4/13 0.14 GW-56393-012813-JV-125 0.13 J 050 U Pg/b 

2/5/13 0.14 GW-56393-012913JV-131 0.11 J 0.50 U Pg/b 

1/31/13 0.029 GW-55393-012813-JV-117 0.022 J 020 U Pg/b 
GW-56393-012813-JV-118 0.023 J 020 U Pg/b 
GW-56393-012S13-JV-1I9 0.027 f 0.20 U Pg/b 
GW-56393-012813-JV-120 0.027 J 020 U pg/b 
GW-56393-012813-JV-121 0.021 J 0.20 U Pg/b 
GW-56393-012813-JV-122 0.023 J 0.20 U Pg/b 
GW-56393-012813-JV-123 0.022 J 0.20 U pg/b 
GW-56393012813-JV-125 0.022 J 0.19 U pg/b 
GW-56393-012813-rV-126 0.024 J 0.20 U Pg/L 
GW-56393-012913-JV-127 . 0.030 J 0.20 U Pg/L 
GW-S6393-012913-JV-128 0.039 J 0.20 U Pg/b 
GW^6393-012913-JV-129 0.030 J 0.20 U Pg/L 
GW-56393-012913-JV-130 0.027 J 0.20 U Pg/b 

. GW-56393-012913-JV-131 0.022 J 0.20 U Pg/b 
GW-56393-012913-JV-132 0.027 J 0.20 U Pg/b 
GW-56393-012913-JV-133 O.OiZl J 0.20 U Pg/b 

1/31/13 0.029 GW-56393-012813-JV-118 0.027 J 0.20 U Pg/b 
GW-56393-012813-JV-119 0.027J 0.20 U Pg/b 
GW-56393-012813-JV-121 0.024 J 0.20 U Pg/b 
GW-56393-012813-JV-123 0.024 J 0.20 U pg/b 
GW-56393-012813JV-125 0.036 J 0.19 U • Pg/b 
GW-56393-012913-JV-127 0.028 J 0.20 U Pg/b 
GW-56393-012913-JV-129 0.025 J 0.20 U Pg/b 
GW-56393-012913-JV-130 0.026 J 0.20 U Pg/b 
GW-56393-012913-JV-132 0.035 J 0.20 U Pg/b 
GW-56393-012913-JV-133 0.045 J 0.20 U Pg/b 

2/7/2013 0.271 GW-56393-012813-JV-123 124 1.24 U Pg/b 
GW-56393-012813-JV-125 0.57 0.57 U Pg/b 
GW-56393-012913-JV-129 1.02 1.02 U Pg/b 
GW-56393012913-JV-132 1.34 1.34 U Pg/b 

2/7/2013 0.008J GW^6393-012913-JV-128 0.022 0.022 U pg/b 



TABLES 

QUALIFIED SAMPLE RESULTS DUE TO ANALYTE CONGENTRAnONS IN THE METHOD BLANKS 
GROUNDWATER MONITORING 

IZTH STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

JANUARY 2013 

Page 2 of 2 

Parameter 

Metals 

Anahjte 

Lead 

Analysis 
Date 

2/7/2013 

Metals 

Metals 

Silver 

UialUiim 

2/7/2013 

2/7/2013 

Metals Cadnuum 2/7/2013 

Metals Lead 2/7/2013 

Blank Original Qualified 
Result * Sample ID Result Result Units 

0.005J GW-56393-012813-JV-117 0.015 J 0.020 U ag/L 
GW-56393-012813-JV-119 0.014 J 0.020 U Mg/L 
GW-56393-012ai5-JV-121 0.019 J 0.020 U Mg/L 
GW-56393-012813^]V-12S 0.005 J 0.020 U Og/I. 
GW-S6393-012913-JV-129 0.015 J 0.020 U hg/L 
GW-56393-012913-JV-130 0.013 J 0.020" U • Fg/t 
GW-56393r012913-JV-131 0.014 J 0.020U , Fg/f-
GW-56393d)12913-JV-132 0.012 J 0.020 U Fg/L 

0.005J GW-56393-012913-JV-133 0.012 J 0.020 U Fg/L 

0.007J GW-56393-01281S.jy-117 0.008 J 0.02P U Fg/h 
GW-56393-012813-JV-118 0.008 J 0.020 U Fg/t-
GW-56393-01281MV-119 0.007 J 0.020 U Fg/L 
GW-56393-012813-JY-120 - 0.fl04-J •o.tso U Fg/L 
GW-56393-012813-JV-121 0.003 J 0.020 U Fg/L 
GW-56393-01281MV-122 0.003 J 0.020 U Fg/L 
GW-56393-012813-JV-126 0.022 0.022 U Fg/L 
GW-5639^012913-JV-127 0.003 J 0.020 U Fg/L 
GW-56393-012913-JV-128 0.014 J 0.020 U Fg/L 
GW-56393-012913-jy-131 0.003 J 0.020 U Fg/L 
GW-56393-012913-JV-132 0.004 J 0.020 U Fg/L 

0.005J GW-56393-012813-JV-117 0.008 J 0.020 U Fg/L 
GW-56393-012813-JV-118 0.003 J 0.020 U Fg/L 
GW-5639^12813-JV-119 0:007 J 0.020U Fg/L 
GW-S5393-012813-]V-120 0.005 J 0.020 U Fg/L 
GW-56393-012813-JV-121 0.005 j 0.020 Li Fg/L 
GW-56393-012813-JV-122 0.004 J 0.020 U Fg/L 
GW-56393-012813-JV-123 0.005 J 0.020 U Fg/L 
GW-56393B12813-JV-125 0.003 J 0.020 U Fg/L 
GW-56393-012813-JV-126 0.008 J 0.020 U Fg/L 
GW-56393-01291S:JV-128 0.014 J 0.020 U Fg/L 
GW-S6393-012913^JV-129 0.007 J 0.020 U Fg/L 
GW-55393-012913-JV-i30 0.005 J 0.020 U Fg/L 
GW-56393-012913-]V-131 0.006 J 0.020 U Fg/L 
GW-56393-012913-JV-132 0.006 J 0.020 U Fg/L 

0.008J GW-56393-012913-JV-127 0.030 0.030 U Fg/L 
0.0071 GW-56393-012913-JV-133 0.027 0.027 U Fg/L 

Notes: 
* Blank result adjusted for sample factors where applicable. 
U Not detected at the associated reporting liniiL 



TABLE? 

Page 1 of 1 

QUALIFIED SAMPLE RESULTS DUE TO OUTLYING INTERNAL STANDARD (IS) RECOVERIES 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

JANUARY 2013 

IS Control 

Parameter SampleTD 
Internal 

Standard 
Area Count 

(percent) 
Limits 

(percent) Analytes 
Qualified 

Result Units 

PCDD/PCDF GW-56393-012813-JV-12S 13C-OCDD 37 40-135 1/2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxm(OCDD) 
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) 

48.1 UJ 
48.1 UJ 

Pg/L 
Pg/L 

PCDD/PCDF GW-56393-012913-F-127 13C-OCDD 38 40-135 l,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin(OCDD) 
1,2,34,6,7,8,9-Octachlorodibeittofuran (OCDF) 

48.1 UJ 
48.1 UJ 

Pg/L 
Pg/L 

PCDD/PCDF GW-56393-012913-JV-132 13C-OCDD 34 40-135 1,2A4,6,7,8,9-Octachloro dibenzo-p-dioxin (OCDD) 
1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) 

49.0 UJ 
49.0 UJ 

PS/^ 
Pg/L 

PCDD/PCDF GW-56393-012913-F-133 13C-OCDD 37 40-135 1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) 
l,2/lA6,7,8,9-OctacWoTodibenzofuran (OCDF) 

48.1 UJ 
48.1 UJ 

Pg/L 
Pg/L 

Notes: 

UJ Not detected; associated reporting limit is estiinated. 
PCDD/FCDF Polychlorinated dibenzo-p-dioxin/ polychlorinated dibenzofurans 

CRA055393Memo-19 



TABLE 8 

QUALIFIED SAMPLE DATA DUE TO ANALYTE CGNCENTRATIQNS IN THE TSJF BLANKS 
GROUNDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

JANUARY 2013 

Page 1 of 1 

Parameter 

VOCs 

Blank Blank Associated Original Qualified 
Date Analyte Result Sample ID Result Result Units 

01/29/13 Toluene 0.061J GW-56393-012813-JV-126 0.060 J 0.50 U ug/L 
GW-56393-0li913-JV-130 0.070 J 0.50 U ug/L 

1/29/2013 Mercury O.IOJ GW-56393-012813-JV-117 0.48 J 1.0 U ng/L 
GW-56393-012813-JV-118 0.19 J 1.0 U ng/L 
GW-56393-012813-JV-119 0.17 J 1.0 U ng/L 
GW-56393-012813-JV-120 0.24 J 1.0 U ng/L 
GW-56393-012813-JV-121 0.22 J 1.0 u ng/L 
GW-56393-012813-JV-125 O.IOJ 1.0 u ng/L 
GW-56393-012813-JV-126 0.40 J 1.0 u ng/L 
GW-56393-012913-JV-127 0.16 J 1.0 u ng/L 
GW-56393-012913-JV-129 0.23 J 1.0 u ng/L. 
GW-56393-012913-JV-130 0.22 J 1.0 u ng/L 
GW-56393-012913-JV-131 0.14 J 1.0 u ng/L 
GW-56393-012913-JV-132 0.18 J 1.0 u ng/L 

Notes: 

U Not detected at the associated reporting limit 

CRA056393Memo-19 
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TABLE 9 

QUALIHED SAMPLE DATA DUE TO ^ALYTE CONCENTRATIONS IN THE RINSE BLANKS 
GROUPinDWATER MONITORING 

12TH STREET LANDFILL 
OTSEGO TOWNSHIP, MICHIGAN 

JANUARY 2013 

Parameter 
Rinse Blank 

m 
Blank 
Date Analyte 

Blank 
Result 

Associated 
Sample ID 

Original Qualified 
Result Restdt Units 

Metals EB-56393-012813-JV-124 1/28/2013 

Metals EB-56393-012813-JV-124 1/28/2013 

Chromium 

Mercury 

0.36 GW-56393-012813-JV-122 1.16 1.16 U ug/L 

O.IOJ GW-56393-012813-JV-123 0.20 J 1.0 U ng/L 

Notes: 

U Not detected at the associated reporting limit 

CRA0S6393Memo-19 




